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USING THE 2011–12 SCHOOLS AND STAFF SURVEY, RESTRICTED FILE VERSION, 
TO IDENTIFY FACTORS ASSOCIATED WITH AFRICAN AMERICAN MATH 
TEACHERS INTENT TO TURNOVER  
by 
Bisola Neil  
Advisor: Dr. Nicholas Michelli 
Using data from the 2011-12 Schools and Staffing Survey, Restricted File Version, this 
study examines the factors that place African American teachers of mathematics at risk for 
turnover using Lynham’s General Model of Applied Theory Building methodology. Univariate 
statistical analysis found that of the three million plus public school teachers in the United States 
during the 2011-12 school year, 161,360 were certified math teachers were teaching mathematics 
full time and 11,070 of these teachers were African American. By centering this empirical study 
of turnover on the African American math teacher, this dissertation highlights turnover factors 
that uniquely impact African American math teachers and generates a theoretical tool, Critical 
Racial Sociopolitical Mathematics, that can be used to disrupt inequities in mathematics 
education and education as a whole.  
This study uses three dependent variables and forty independent variables to build a 
profile of African American math teachers as well as predict the likelihood an African American 
math teacher will intend to turnover. The variables were categorizing into three ‘Turnover Sets’ 
and examined in twenty-three logistic regressions using Stata v.13 software.  
This study found eleven of the forty variables to be statistically significant for either of 
the three dependent variables with the larger number of factors belonging to the ‘Turnover Set - 
v 
Demographics’ for the dependent variable being an African American math teacher. Other key 
findings from this study include but are not limited to, the documentation of the perceptions 
African American math teachers hold regarding their professional experiences as well as new 
knowledge that approximately 50% of African American math male teachers and 40% of African 
American math female teachers entered teaching through an alternative certification program, the 
discovery of large income disparities between African American female math teachers and math 
teachers of other races, the lack of African math teachers teaching higher level mathematics 
courses and the low percentage of African American math teachers across the country.  
As a result, this study makes five policy recommendations which include varying 
sampling techniques for Teacher Follow-Up Survey for Current Teachers and the Teacher 
Follow-Up Survey for Former Teachers, holding school districts responsible for identifying and 
repairing school infrastructure, the expansion of alternative certification programs and the call 
for an increase population of African American math teachers.  
vi
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CHAPTER ONE: INTRODUCTION TO THE STUDY 
Background 
Low teacher retention has been blamed for chronic and widespread school dysfunction 
(Guin, 2004; Kelly, 2004; Silivanch, 2010), stifled teacher expertise (Boe, Cook, & Sunderland, 
2008; Darling-Hammond, 2000; Schoenfeld, 2011) and most importantly - low student 
achievement (Aaronson, Barrow, & Sander, 2007; Boykin, 1986; Picciano, 2009). Conversely, a 
number of studies have found there to be a positive correlation between teacher effectiveness and 
student academic achievement (Alliance for Excellent Education & New Teacher Center, 2014; 
Erickson, 2013; Grissom, 2011; Hanushek, 2011; Harris & Sass, 2011; Stronge, Ward, & Grant, 
2011) and it is often assumed that teacher turnover harms student achievement (Ronfeldt, Loeb, 
& Wyckoff, 2013), 
Defined as the combination of ‘movers’ and ‘leavers’1, teacher turnover has consistently 
risen since 1993 (Keigher, 2010) and due to its adverse effects on educational outcomes for 
students (Carroll, 2007; Ronfeldt, Loeb, & Wyckoff, 2013) it has become a heavily researched 
area in teacher education (Connelly & Graham, 2009; Latham & Vogt, 2007; Reynolds, Ross, & 
Rakow, 2002) urban education (Freedman & Appleman, 2009; Olsen & Anderson, 2007; Quartz 
& TEP Research Group, 2003; Stotko, Ingram, & Beaty-O’Ferrall, 2007) and K – 12 education 
(Brill, 2010; Perrachione, Rosser, & Petersen, 2008; Renzulli, Parrott, & Beattie, 2011; Tickle, 
Chang, & Kim, 2011).  
The plethora of research into teacher turnover could be because it poses serious threats to 
learning opportunities for all students and it is especially ominous for the most vulnerable 
student populations: students of color, special education students, students living in poverty, 
1 See Definition of Terms for meaning of “movers” and “leavers”
2 
homeless youth, etc. As a result, any analysis of teacher turnover must begin with the current 
state of affairs. According to the most recent publically available data, during the 2007-08 school 
year, there were over three million public school teachers in the United States (U.S. Department 
of Education, 2013). The following year, approximately 16% of these teachers either moved to 
another school or left the profession (Keigher, 2010).  
“A national analysis of teacher attrition costs, suggested that the cost of replacing public 
school teachers that leave the profession is $2.2 billion per year nationwide, and when the cost of 
replacing teachers who transfer schools is added, that number rises to approximately $4.9 billion 
per year” (Watlington, Shockley, Guglielmino, & Felsher, 2010, p. 27). While many studies 
conclude attrition can be beneficial for organizations (Carroll, 2007; Ingersoll, 2001; James & 
Jones, 1974; Wanous, 1980), within educational organizations, teacher turnover is detrimental to 
the most precious participants in the public school system: children.  
Moreover, teacher turnover has unfavorable outcomes ranging from, decreased student 
achievement (Boyd, Grossman, Lankford, Loeb, & Wyckoff, 2009; Carroll, 2007; Hampden-
Thompson, Herring, & Kienzl, 2008), loss of institutional memory (Jacob, 2007; Neild, Useem, 
Travers, & Lesnick, 2003; Ronfeldt, Loeb, & Wyckoff, 2013), the disruption of the 
“development of a coherent educational program…and staff cohesion” (Neild et al., 2003, p. 14), 
as well as the creation of a teacher-quality gap (Barnes, Crowe, & Schaefer, 2007; Boyd, 
Lankford, Loeb, Ronfeldt, & Wyckoff, 2011; Hanushek, 2011). There are also substantial 
financial costs to schools and school districts related to teacher turnover, which include expenses 
related to recruiting, hiring, administrative processing, and training for first time teachers and 
new hires (Barnes et al., 2007). Bottom line, in organizations where the future of young people 
are at stake, teacher turnover “traps [schools] in a chronic cycle of teacher hiring and 
3 
replacement [which] drains their districts of precious dollars that could be better spent to 
improve teaching quality and student achievement” (Barnes et al., 2007, p. 4).  
This drain has created a precarious challenge to stakeholders in public education. 
Explicitly addressing the "challenges to our schools”, United States Secretary of Education, 
Duncan, explicates that the 'challenge' is “not just a looming teacher shortage, but rather a 
shortage of great teachers in the schools and communities where they are most needed” (Duncan, 
2009). Following the Secretary of Education’s lead, this study seeks to unpack, understand and 
address this challenge by combining the disproportion distribution of teacher quality with its 
consequences: its negative impact on the educational opportunities and life chances of poor and 
minority students (Frankenberg, Siegel-Hawley, & Wang, 2010; Hess & Leal, 1997; Peske & 
Haycock, 2006). Since “research suggests if our poorest children are given a succession of 
motivated, well-prepared, and experienced teachers, the gaps in achievement between these 
children and their more affluent peers can be narrowed – if not completely closed” (National 
Partnership for Teaching in At-Risk Schools, 2005, p. 2).  
Problem Statement 
The problem of teacher turnover is often condensed into the following two statistics: 
1. “from 1988-89 to 2008-09, annual attrition from the teaching force as a whole rose by
41 percent” (Ingersoll, Merrill, & Stuckey, 2014, p. 23) 
2. “between 40 and 50 percent of teachers leave the profession entirely within five years”
(Ingersoll & Merrill, 2012). 
While these statistics have been used as rationale for a number of educational policies 
created to combat high rates of teacher attrition (Achinstein, Ogawa, & Speiglman, 2004; Brill & 
McCartney, 2008; Burch, 2007; Villegas & Irvine, 2010), they “mask large differences in overall 
4 
turnover among different types of teachers and different locales, revealing the need to 
disaggregate data” (Ingersoll, Merrill, & Stuckey, 2014, p. 23).  
The high annual departure rate of teachers from schools and the profession is spread 
throughout the force. However, they are more pronounced for beginning teachers; teachers 
employed in high-needs schools and 'Teachers of Color'2. In fact, “in the 2004-2005 and 2008-
2009 school years, minority turnover was respectively, 18% and 24% higher than White teacher 
turnover” (Ingersoll, Merrill, & Stuckey, 2014, p. 23). Even while this knowledge is widely 
available, teacher turnover discussions are often disconnected from conversions of race and 
equity, and they place very little value on the fact “rates of both moving between schools and 
leaving teaching altogether differ by the race/ethnicity of the teacher” (Ingersoll, Merrill, & 
Stuckey, 2014, p. 23).  
Not only are Teachers of Color leaving schools at a faster rate than White teachers, it is 
occurring at a time when “minority teachers [in the field has] increased by 96%” (Ingersoll & 
May, 2011a, p. 17). Investigating further, researchers Villegas, Strom and Lucas (2012) 
disaggregated the Schools and Staffing Survey (SASS) and its supplement the Teacher Follow 
Up Survey (TFS)3 and found that while the total number of Teachers of Color doubled from 
1987-2007, this translated to a total gain of less than four percentage points of Teachers of Color 
in the overall teaching force.  
Furthermore, the large gain of Teachers of Color was not distributed equally among 
segments of this population. In fact, much of the expansion of Teachers of Color is related to an 
2 Throughout this dissertation the term ‘Teachers of Color’ is capitalized to account for each racial/ethnic group
embodied within the collective. See ‘Teachers of Color’ in the ‘Definition of Terms’ section of Chapter One for the 
specific racial/ethnic groups included within the category ‘Teachers of Color’ 
3 The School and Staff Survey (SASS) is a national survey of the profile and conditions of schoolteachers and
administrators in all 50 states administrated by the National Center of Educational Statistics. The SASS has two 
follow up surveys administered in the following year of the SASS for current and former schoolteachers.    
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increase in Hispanic teachers (Villegas, Strom, & Lucas, 2012, p. 296). Delving into this 
phenomenon, Villegas et al. developed the “Teacher-Student Parity Index” 4 (Villegas et al., 
2012). The Teacher-Student Parity Index (The Index) provides a dramatically different view of 
turnover data for Teachers of Color than the work conducted by Ingersoll (2002, 2011, 2012).  
One of the major finding of The Index includes uncovering the  
"underrepresentation [of Teachers of Color] was especially evident among black teachers 
who, as a group, experienced a loss in their share of the overall teaching force despite a 
27% growth in their numbers over time. Thus, black teachers benefitted less than 
Hispanic or Asian teacher groups from the expansion of the teaching force experienced 
during the 20-year period in question [1987 – 2007] (Villegas, Strom, & Lucas, 2012, p. 
296). 
Whether one is investigating turnover among Teachers of Color compared to White 
teachers5 or Teachers of Color compared to specific racial/ethnic groups embodied within the 
category of Teachers of Color - African American teachers are the most disadvantaged by 
recruitment, retention and attrition efforts and this phenomenon deserves an in-depth 
examination, especially when connected to the increase of Students of Color6 in public schools. 
In fact, the low percentage of Teachers of Color in American classrooms has drawn the 
attention of scholars who are concerned with the consequences of the wide divide between 
Teachers of Color and Students of Color (Boser, 2014; Brockenbrough, 2012; Darling-
4 See ‘Teacher-Student Parity Index’ in the ‘Definition of Terms’ section of Chapter One for the detailed
explanation of The Index  
5 If turnover among Teachers of Color were similar to White teachers in 2004 – 2005 then “minority teacher outflow
would have been reduced to 47,521—about the same as the inflow earlier that year” (Ingersoll & May, 2011a, p. 25) 
6 Throughout this dissertation the term ‘Students of Color’ is capitalized to account for each racial/ethnic group
embodied within the collective. See ‘Students of Color’ in the ‘Definition of Terms’ section of Chapter One for the 
specific racial/ethnic groups included within the category ‘Students of Color’. 
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Hammond, 2000; Dixson & Dingus, 2008). However, even among the proliferation of research 
concentrated on the gap between Students of Color and Teachers of Color/minority teachers 
(Achinstein & Ogawa, 2012; Ahmad & Boser, 2014; Ingersoll & May, 2011; Kohli, 2012; 
Loehr, 1988; Philip, 2011; Quiocho & Rios, 2000; Torres, Santos, Peck, & Cortes, 2004), the 
issue has yet to be addressed from an equity perspective.  
In 2012, researchers Villegas et al., found the percentage of African American teachers in 
the field represented a steady decline from 1987. However, the fact is, the number of African 
American teachers in the field began to decrease immediately after the landmark 1954 Brown vs. 
Board of Education decision (Fairclough, 2004). The very year of the decision, approximately 
82,000 African American teachers were responsible for educating the nation's two million 
African American public school students (Hawkins, 1994). A decade later, over 38,000 African 
American teachers and administrators were unceremoniously dismissed (Ethridge, 1979; Hudson 
& Holmes, 1994). Furthermore, “between 1984 and 1989, 21,515 African Americans instructors 
who did not meet the new standards of teacher certifications were eliminated” (Smith, 2014, p. 
18). 
These situations has severely impacted the number of African American teachers in the 
field and the absence of adequate policy to remedy the loss of African American teachers the gap 
between African American teachers and teachers of other races and ethnic groups, continues to 
expand. Noticing the decline, during the late 1980s researchers began to pay attention to the 
dearth of African American teachers in our nation’s classrooms (Franklin, 1987; Justiz & 
Kameen, 1988; Loehr, 1988; Whitaker, 1989). This body of work used descriptors such as 
"endangered species" (Cole, 1986; Irvine, 1988) as a call to action to increase African Americans 
in the field and combat the "limited presence of the African American teacher" (King, 1993). 
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Unfortunately, while the situation has worsened since this genre of research gained popularity in 
the late 1980s and early 1990s, the low percentage of African American teachers in the field is 
scarcely discussed in contemporary educational research. 
The Study 
This study has been designed to reintroduce research centered on the African American 
educator. While, this research stands in solidarity with current research, which highlights the 
need for Teachers of Color in classrooms across America (Achinstein, Ogawa, Sexton, & Freitas, 
2010; Bone & Slate, 2011; Kohli, 2009; Villegas & Irvine, 2010; Villegas, Strom, & Lucas, 
2012), it does not seek to justify the benefits of African American teachers. Rather, this study is a 
detailed examination of educational equity in the 21st century.  
Standing on Opheim’s (2004) understanding of educational equity as access to an 
“educational and learning environment in which individuals can consider options and make 
choices throughout their lives based on their abilities and talents, not on the basis of stereotypes, 
biased expectations or discrimination” (Opheim, 2004, p.14; emphasis added). Accordingly, this 
research sheds light on the state of educational equity within the field of math education and 
public education by examining the professional experiences of African American math 
educators. Hence, this is a sophisticated examination of how licensure and race impacts teacher 
turnover.  
This empirical study uses an applied theory-building methodology to identify the factors 
associated with African American teachers of mathematics intent to turnover. The majority of 
this study uses data from the 2011–12 School and Staffing Survey, Restricted File Version. Due 
to limitations beyond the researcher’s control, including being confined to using the 2011–12 
Schools and Staffing Survey, Restricted File Version, to study turnover, unlike similar studies, 
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this research is not an analysis of turnover determinants, but rather a report of turnover 
intentions. Therefore, two dependent variables were used to identify turnover for intended 
African American math movers and leavers:  
1) strongly agreeing they think about transferring to another school (intended mover)
2) strongly agreeing teaching is not worth it (intended leaver)
This study situates itself within existing research by identifying the factors associated 
with turnover for African American teachers of mathematics. It begins by carefully examining 
two comprehensive studies that found the turnover determinants for Teachers of Color (Ingersoll 
& May, 2011a) and teachers of mathematics (Ingersoll & May, 2012). The goal of this 
dissertation is to build upon and extend beyond the two studies mentioned above. Therefore, it 
begins by using the turnover determinants for either Teachers of Color or teachers of 
mathematics identified by Ingersoll & May (2011, 2012) to inform the major categories for the 
independent variables, defined in this study as ‘Turnover Sets’. It then moves into examining 
variables based on current research and the intellectual curiosity of the researcher. These 
variables are then sorted into 'Turnover Subsets' and 'Turnover Measures'.  
A visual model of how these variables were categorized is illustrated in Figure 1, which 
highlights three relationships. The first relationship are the shared factors of turnover for 
Teachers of Color and teachers of mathematics as identified by Ingersoll & May 2011, 2012. The 
second relationship is the factors of turnover identified by Ingersoll & May (2011, 2012) that are 
not shared between Teachers of Color and teachers of mathematics. The third relationship are the 




Figure 1. Identified factors of turnover for Teachers of Color and teachers of mathematics (Ingersoll & 
May, 2011a, 2012) and study's examined turnover sets. 
The ‘Turnover Subsets’ have been conceptualized to test factors for determining whether 
they are associated with turnover for the teachers with a dual identity: African American and 
teacher of mathematics. Figure 2 is an outgrowth of Figure 1’s demonstration of the development 
of ‘Turnover Sets’, and presents the individual variables used to measure each ‘Turnover Subset’ 
within their preceding ‘Turnover Set’. 
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Figure 2. 'Turnover Sets' 'Turnover Subsets' and 'Turnover Measures' used in current study. 
'Turnover Sets' informed by Ingersoll & May (2011, 2012)       
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 Significance of the Study 
The need for research that determines the extent to which turnover for Teachers of Color 
can be predicted has been articulated in the literature (Achinstein et al., 2010; Achinstein & 
Aguirre, 2008; Carroll, 2007; Connor, 2011; Ganchorre & Tomanek, 2012; Grissom, 2011; Kraft 
et al., 2012). This study answers this call by designing an empirical study that focuses on a 
particular population of Teachers of Color, African American teachers, with the explicit goal of  
“chang[ing] the racial and social order inherent within the United States educational system” 
(Romero, Arce, & Cammarota, 2009, p. 220). 
Thereby, this study is a significant contribution to field, expressly in the underdeveloped 
areas of research related to turnover predictors for a specific subpopulation of Teachers of Color, 
namely African American teachers of mathematics. It will also fill the knowledge gap on the 
profile of African American math teachers and their professional experiences in schools. It is 
also fertile ground for crafting questions that will guide future research centered on African 
American math teachers. Additionally, this study is significant because it is the first to mine a 
national dataset to identify factors associated with attrition for African American math teachers 
and to use this information to generate theory.  
With the explicit goal of “examin[ing] phenomena objectively, producing alternative 
explanations that advocate for social justice and the reduction of racism” (Carter & Hurtado, 
2007, p. 32).	This study is important for critical race scholars who often rely on qualitative 
research methods in order to provide counternarratives on the lived experiences of people of 
color (Delgado, 2001; Solorzano, 1998; Solórzano & Yosso, 2002; Yosso, 2006). As a 
quantitative study dedicated to using data to tell the story of thousands African American math 
teachers, the framing of this study’s results provide the counternarrative critical race scholars 
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acclaim. By doing so, this study broadens the methodologies used in critical work and allows for 
math education to be “liberatory and emancipatory” (Martin & McGee, 2009, p. 213).  
In sum, this study is valuable for scholars in mathematics education who are interested in 
teacher experiences, race and equity by providing scholars with a new theoretical tool for 
analyzing factors that impact the mathematics classroom and the larger school community within 
a racialized society. Most importantly, this empirical study can be used as resource to inform 
policy agendas focused on teachers of mathematics, Teachers of Color, African American 
teachers and African American math teachers.  
Conceptual Framework 
This research is grounded on the belief that “any relevant framing of mathematics 
education for African Americans must address both the historical oppression that they have faced 
and the social realities that they continue to face in contemporary times” (Martin & McGee, 
2009, p. 210). To date, scholars are unable to make sense of “the identified three related factors 
that have particular effects on the retention of Teachers of Color…'humanistic commitments', 
multicultural capital [and]… innovative approaches [to] the professional preparation of Teachers 
of Color” (Achinstein et al., 2010, pp. 95 – 96). It is the author’s belief the inability to 
understand this phenomenon is a direct consequence of an appropriate theoretical framework or 
simply the lack of theory.  
One definition of theory is “the total set of empirically testable, interconnected ideas 
formulated to explain phenomena” (Chibucos, Leite, & Weis, 2005, p. 1). To remedy the absence 
of available theory, this study uses the results from the quantitative analysis to generate theory 
that is grounded on the five aspects of Socio-Political Mathematics and the five tenets of Critical 
Race Theory to develop the theory of Critical Racial Socio-Political Mathematics (CRS-PM).  
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The theory of Critical Racial Socio-Political Mathematics (CRS-PM) has been generated 
as a way to analyze and understand “how mathematics learning and participation can be 
characterized as racialized forms of experiences; that is, as experiences structured by the 
relations of race and power that exist in the larger society” (Martin, 2009, p. 299). As a result, 
CRS-PM pays careful attention to the everyday occurrences of racism African Americans face in 
a post-racial society. The cornerstone of CRS-PM is built on the belief that the condition of the 
American teacher cannot be examined in a race-neutral context.  
Martin (2007) has conceptualized “mathematics learning and participation as [a] 
racialized experience” (p. 12). Martin & McGee (2009) note, “racialized forms of experience 
helps to account for why curriculum selection, teacher dispositions, assessment of student ability, 
and pedagogy are all influenced by the forces of racism and racialization” (p. 212). However, 
such an examination has yet to be extended to African American math teachers – until now. This 
study is such an examination, filling a significant gap in the literature.  
CRS-PM is a theory that bridges the five operationalized aspects of Socio-Political 
Mathematics and the five operationalized tenets of Critical Race Theory (Bell, 1992, Ladson-
Billings, 1998) into the five components of Critical Racial Socio-Political Mathematics. Prior to 
being operationalized, the five aspects of Socio-Political Mathematics are: identity, power, 
transparency, subjectivity, and agency/voice (Gutiérrez, 2013). For this study, each of these 
aspects were operationalized and used as a theoretical framework for understanding turnover 
among African American teachers. However, while Socio-Political Mathematics has proven 
itself useful in making sense of the social and political nature of mathematics education and how 
this impacts turnover among math teachers, it does not explicitly address the experiences of the 
African American educator.    
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As a study analyzing turnover intentions of African American math teachers, the sole use 
of Socio-Political Theory would be inappropriate. Therefore, the social and political nature of 
mathematics education was combined with an in-depth analysis of race using Critical Race 
Theory (Bell, 1992). For this study, the five tenets of Critical Race Theory: racial realism, 
interest convergence, race as a social construct, intersectionality and anti-essentialism, counter-
narrative (Ladson-Billings, 2013) were operationalized and combined with the operationalized 
components of socio-political mathematics to understand how the racialized nature of 
mathematics education (Chazan, Brantlinger, Clark, & Edwards, 2013) impacts turnover among 
African American math teachers.  
While neither a singular analysis using either framework was deemed appropriate, a 
bricolage approach, which is a “critical, multi-perspectival, multi-theoretical and multi-
methodological approach to inquiry” (Rogers, 2012, p. 1) was considered. However, the purpose 
of this work is to combine the production of new knowledge with guidance on how to apply this 
knowledge in ways that will illuminate inequities, eradicate injustices and reduce racism. 
Thereby, new theory was necessary. This new theory is Critical Racial Socio-Political 
Mathematics (CRS-PM). 
CRS-PM has five unique components grounded on a one to one correspondence between 
the aspects of Social-Political Mathematics and Critical Race Theory. They are: 
1. The aspect Power in Sociopolitical Mathematics is combined with the tenet Racial
Realism in Critical Race Theory to generate the component Shroud of Structural Educational 
Inequality in CRS-PM  
2. The aspect Identity in Sociopolitical Mathematics is combined with the tenet Race is
as a Social Construct in Critical Race Theory to generate the component Schools as 
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Professional Organizations in CRS-PM. 
3. The aspect Transparency in Sociopolitical Mathematics is combined with the tenet
Counter-Narrative in Critical Race Theory to generate the component Storytelling as 
Awareness in CRS-PM. 
4. The aspect Subjectivity in Sociopolitical Mathematics is combined with the tenet
Intersectionality and Anti-Essentialism in Critical Race Theory to generate the component 
Resilience in CRS-PM.  
5. The aspect Agency/Voice in Sociopolitical Mathematics is combined with the tenet
Interest Convergence in Critical Race Theory to generate the component Resistance in CRS-
PM. 
Research Question 
This study has two central purposes: to identify the factors associated with the intent of 
African American math teachers to turnover and to build theory that will help the field 
understand and combat “the equity challenge [of] Teachers of Color [working] and remain[ing] 
in schools that may have unsupportive working conditions" (Achinstein et al., 2010, p. 73). As 
such, this study is governed by the following research question: what are the factors associated 
with the intentions of African American math teachers to turnover? To answer the research 
question, queries were used to identify which factors are associated with turnover for African 
American. A complete list queries are found in Appendices A, B, and C. 
Definition of Terms 
The following terms, defined below, are commonly used and/or are unique to this study. 
Apartheid School. 99% - 100% of the student body is students of color. . 
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Diverse School. More than 20% but less than 60% of the student population are non-
White students. (Kucsera & Orfield, 2014). 
Institutionalized Racism. “Differential access to the goods, services, and opportunities 
of society by race. It is normative, sometimes legalized, and often manifests as inherited 
disadvantage. It is structural, having been codified in our institutions of custom, practice, and 
law, so there need not be an identifiable perpetrator” (Jones, 2000, p. 1212). 
Intensely Segregated School. 90% - 99% of the student body are students of color. 
(Kucsera & Orfield, 2014). 
Leavers. Teachers who left teaching during the school years 2011-12 and 2012-13. 
(Keigher, 2010).  
Minority Teachers. See ‘Teachers of Color’ 
Movers. Teachers who changed schools during the school years 2011-12 and 2012-13. 
(Keigher, 2010). 
 Percent Change. Describes the relationship between the old value of a variable and the 
new value of the same variable, as a percentage. 
Percent Difference. Describes the difference between two independent measurements of 
the same quantity, as a percentage. 
Post – Racial Ideology. “The assumption of racial progress based on race-neutrality that 
decouples race from power” (Vaught, Hernandez, Acholonu, Frommherz, & Phelps, 2013). 
Racial Experience/ Race-Related Stress. “The race-related transactions between 
individuals or groups and their environment that emerge from the dynamics of racism, and that 
are perceived to tax or exceed existing individual and collective resources or threaten well-
being” (Harrell, 2010, p. 44).  
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Racialized Experience/ Racialized. “The process whereby a person progresses from a 
personality that lacks race or color consciousness into a personality with the awareness of the 
differences in race and color, with personal and societal implications” (Ifedi, 2008, p. 171). 
Racial Microaggressions. “Brief and commonplace verbal, behavioral and 
environmental indignities, whether intentional or unintentional, that communicate hostile, 
derogatory, or negative racial slights and insults to the target person or group, and are expressed 
in three forms: microassaults, microinsults and microinvalidations” (Sue, Capodilupo, & Holder, 
2008, p. 329). 
Racism. “Individual attitudes and patterns of domination in a society. It includes the 
solidification of individual racist attitudes into practices and institutions that brings about a 
society in which one racial group is dominant and the other or others excluded or restricted in 
their participation in the social, economic, and political life of the nation” (Staples, 1976, p. 42) 
Stayers. Teachers who did not change schools during the school years 2011-12 and 
2012-13 (Keigher, 2010). 
Students of Color. All students who self-identified as ‘Hispanic, all races’, ‘Black, non-
Hispanic’, ‘Asian’, ‘Pacific Islander’ on the School and Staffing Survey, also referred to as 
minority students in the literature.  
Teacher Attrition. See Teacher Turnover (Keigher, 2010) 
Teachers of Color. All teachers who self-identified as ‘Hispanic, all races’, ‘Black, non-
Hispanic’, ‘Asian’, ‘Pacific Islander’ on the School and Staffing Survey, also referred to as 
minority teachers in the literature.  
Teacher-Student Parity Index. “The Index for each racial/ethnic group is calculated by 
dividing the percentage of teachers from that group (in the overall teaching force) by the 
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percentage of students from the same group (in the overall student population) for a given year” 
(Villegas, Strom, & Lucas, 2012, p. 296). 
Teacher Turnover. The combination of teachers who left their last teaching assignment 
for another school placement and teachers who left the profession (Ingersoll, 2001) also referred 
to as teacher attrition in the literature.  
Turnover Set. The major categories of turnover determinants identified by the research 
conducted by Ingersoll & May (2011) and Ingersoll & May (2012) examined in this study 
Turnover Subset. The minor categories of turnover determinants identified by the 
research examined in this study, contains Turnover Set  
Teacher Turnover Determinant. Organizational and school climate factors that are 
cited by former teachers as reasons for turnover (Ingersoll & May, 2012). 
Teacher Turnover Predictor. Organizational and school climate factors that present 
themselves as risk factors for teacher turnover (Ingersoll & May, 2012). 
Chapter One Conclusion 
In sum, this dissertation consists of five chapters. Chapter One presented a discussion of 
the need, purpose and significance of this study, as well as a brief description and review of the 
study’s methodology. Chapter Two will review the literature surrounding the factors associated 
with turnover for American public school teachers, public school Teachers of Color and public 
school teachers of mathematics.  
Chapter Three will outline the methodology employed for this dissertation. Chapter Four 
reveals, in detail, the statistical findings germane to this quantitative study. This chapter will 
answer the research question - what are the factors associated with the intentions of African 
American math teachers to turnover?  
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Chapter Five will present an analysis of the results presented in Chapter Four and how 
these findings will be used to build the theory of Critical Racial Socio-Political Mathematics. 
This chapter will also present conclusions, implications, and policy recommendations.  
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CHAPTER TWO: REVIEW OF THE LITERATURE 
Philosopher and social critic, Michel Foucault, is known for examining the relationship 
between power, knowledge and control in society and is recognized for his analysis of the social, 
economic, political, and legal climate of institutions (Chomsky & Foucault, 2006; Dreyfus & 
Rabinow, 2014; Foucault, 1994) under the auspice of power. Scholars have noted that his 
understanding of power changes between his early work on institutions and his later work on 
sexuality and governmentality (Chomsky & Foucault, 2006; Dreyfus & Rabinow, 2014; Felluga, 
2011), one belief remains constant: power always entails a set of actions performed by the 
actions and reactions of others (Felluga, 2011).  
Therefore, Foucault’s work provides critical scholars with a powerful model for 
contemplating, recognizing and opposing oppression when one sees it: “the real political task in 
society such as ours is to criticize the working of institutions which appear to be both neutral and 
independent; to criticize them in such a manner that the political violence which has always 
exercised itself obscurely through them will be unmasked, so that one can fight them” (Foucault, 
1974). 
The upcoming review is not intended to be a criticism of the institution of public 
education system but rather it is meant to unpack the workings of the public school system in 
order to reveal whether it is truly “neutral and independent”. As such, the purpose of this chapter 
is to contextualize the following the research question: what are the factors associated with the 
intentions of African American math teachers to turnover?  
This literature review is organized around three themes this study views vital for 
understanding turnover among African American math teachers. They are the: major issues and 
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factors that are associated with turnover among American public school teachers, public school 
Teachers of Color and public school teachers of mathematics. 
Teacher Turnover in American Public Schools 
Today, an effective teacher possesses a variety of high-level cognitive and emotional 
skills that enable them to enact values, commitments, and professional ethics, which positively 
influence the behavior of students, families, colleagues, and communities. To succeed in the 
21st-century classroom, a teacher must demonstrate an awareness of and sensitivity towards 
multiple intelligences, cultural and linguistic differences, and use this knowledge to increase 
student learning and their professional growth. It is not enough for a teacher to know their 
content deeply, they must also possess pedagogical content knowledge, understand human 
development, be technologically savvy, identify and be able to attend to the academic, 
emotional, and social needs of individual and groups of students. They must do this while being 
able to collect, manage and analyze data. Needless to say, the complexity of the job has created 
one of the most daunting problems in school improvement policy to date, ballooning teacher 
turnover rates. 
“Much of the monitoring of teacher workforce distribution focuses on the district or 
school level, students experience the reality of teacher competence in the more intimate confines 
of the classroom” (Little & Bartlett, 2010, p. 301). Such monitoring is often built on finding 
ways to invest in human capital that will increase student achievement even while the practice of 
teaching is often mired with common misconceptions and tenuous relationships that yield little 
insights into the implementation of teaching.  
An example of this are the connections often made between teaching and learning. Many 
believe “the problem of teaching would be solved simply by solving the problems of learning, 
22 
then applying those findings in some unspecified way” (Shulman, 2000, p. 129). This notion, 
that effective teaching is only evidenced through learning, diminishes the complexities of the 
profession and the “wisdom-of-practice” (Shulman & Hutchings, 2004) that many effective and 
high-quality teachers use. This is not that to say student achievement is an inappropriate measure 
for teaching. However, it is to say that student achievement it is not the definition of teaching.  
The consequences of such a misreading has resulted in the calls for improving teacher 
quality that have been answered by policy measures requiring an increase in “teacher knowledge 
of the subject to be taught, and knowledge and skill in how to teach that subject” (Darling-
Hammond, 2006, p. 4). While, teacher content knowledge and knowledge of pedagogy cannot be 
discounted the reality is the application of teacher content knowledge and knowledge of 
pedagogy vary based on organizational contexts (Thoonen, Sleegers, Oort, Peetsma, & Geijsel, 
2011; Van Der Linde, 2000; Welner, Burris, Wiley, & Murphy, 2008). Therefore, a thorough 
examination of the work of teaching and context are essential when creating policies, programs 
and initiatives intended to increase the longevity of teachers in the classroom and combat the 
increased turnover rates the field.  
Job Satisfaction and Motivation as Turnover Factors 
The expectations placed upon teachers are daunting, and the work is often conducted in 
spaces riddled with unpredictable challenges. To truly examine teacher attrition, one must 
recognize that teachers face demands from competing forces which include but are not limited 
to: administrators, students, colleagues, the curriculum, standardized testing, the larger school 
community and/or the residential districts and families’ they serve.  
Individually, each of these factors has the potential to negatively impact teachers stress 
levels; collectively, they can have a disastrous effect on the involved, demanding, and 
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multifaceted work of teaching. The consequences include decreased: motivation, job satisfaction 
and overall well being (Collie, Shapka, & Perry, 2012; Kelly & Colquhoun, 2003; Thoonen et 
al., 2011; Troman, 2000).  
Research conducted with the purpose of identifying why teachers leave the profession has 
consistently named stress due to dissatisfaction with the work as a major cause for teacher 
turnover (Ingersoll & May, 2012; Kraft et al., 2012; Sempane, Rieger, & Roodt, 2007; Shakrani, 
2008). Similarly, in a 2006 study conducted by Day, et al. defined job-motivation as “what 
makes teachers remain committed to or leave the job” (p. 604) and researchers Skaalvik & 
Skaalvik (2011), found that “motivation to leave the teaching profession was negatively related 
to job satisfaction and positively related to emotional exhaustion” (p. 1034). However, stress, 
motivation, and commitment are not the only reasons teachers leave and it is not the only way to 
understand teacher attrition.  
Teacher turnover can be interpreted in one of two ways, uncontrollable or controllable. 
Uncontrollable turnover factors refer to individual motives for leaving. These include but are not 
limited to, starting a family, opportunities for greater pay, proximity to home, residence change, 
and additional personal reasons.  Controllable turnover factors are organizational conditions that 
can improve over time such as administrative support, professional development opportunities, 
overall working conditions, autonym, and curricular reform initiatives (Ingersoll, 2001).  
Additionally, “the demanding aspects of teaching…can be differentiated into the general 
demands of the teaching profession (which apply to all teachers) and differential demands 
(which apply to specific teachers)” (Klusmann, Kunter, Trautwein, Lüdtke, & Baumert, 2008, p. 
128). 
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Such distinctions must be taken into account when discussing turnover, especially from a 
racial perspective. In fact, “research on differential demands has addressed interindividual 
differences in teachers’ experiences of job demands and their psychological 
functioning…making the main task of teaching more or less demanding” (Klusmann et al., 2008, 
p. 128) and "job satisfaction is a key mediating variable in all major models of voluntary
turnover" (Fairchild et al., 2012, p. 172). 
Organizational Conditions as a Turnover Factor 
During the late 1990s, empirical research on teacher turnover began to place emphasis on 
the organization of schools as a factor of teacher attrition (Grissom, 2011; Ingersoll & May, 
2011a; Ingersoll & Merrill, 2010; Ingersoll, 2001; Kraft et al., 2012; Marinell & Coca, 2013). 
The research focused on the physical condition of the school as well as any factor that influenced 
teacher engagement in professional learning activities and instructional practices (Cochran
Smith et al., 2009; Grossman, Hammerness, & McDonald, 2009; Ladson-Billings, 1995; 
Shulman, 2000; Tharp & Gallimore, 1991).  
Studies have found organizational conditions vary across schools with schools serving 
poor students and Students of Color suffering the most (Carroll, 2007; Shakrani, 2008; 
Watlington, Shockley, Guglielmino, & Felsher, 2010). These schools are the most vulnerable to 
and suffer more severely because of high rates of teacher turnover and in fact, “a 
disproportionate number of [teachers move] from high minority, urban school districts and not 
into them” (Fairchild et al., 2012, p. 171). This phenomenon has made the racial composition of 
students an organizational factor that has an effect on teacher satisfaction and teacher turnover.  
The Mueller et al. (1999) study examined how student-to-teacher and teacher-to-teacher 
racial mismatch or a 'non-symmetry relationship' influenced teachers’ satisfaction and 
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commitment to teaching. The researchers found White teachers in African American dominant 
settings had lowered job satisfaction and organizational commitment and the African American 
teachers in White dominant settings did not.  
To explain the conflicting findings, the researchers make the case that individuals who 
are familiar with being the “minority” in society (i.e. African Americans in White dominant 
situations) are not negatively impacted by being in mismatched contexts, while individuals who 
not familiar with being the “minority” in society (i.e. Whites in African American dominant 
situations) are negatively impacted by being in mismatched contexts.  
This study is important in understanding whether racial congruence between teachers and 
students is significant in terms of teacher job satisfaction and consequently turnover. However, 
without a historical and contemporary analysis of race-based inequities embedded in the public 
school system and in society, it falls short in offering an adequate explanation for why White 
teachers react negatively (i.e. leave) schools where African American students or adults 
dominate. 
Similar to the Mueller et al. (1999) study, researchers Hanushek et al. (2004) found that 
teacher mobility is more related to student’s race and achievement than to salary. The study 
concluded that schools serving a high proportion of students who are African American or 
Hispanic that are academically disadvantaged may have to pay an additional 20, 30 or even 50 
percent more in salary than schools serving a predominantly White or Asian and academically 
well-prepared student body.  
The organization of the school directly impacts teacher workload and teacher turnover. 
While this is a study of turnover for African American teachers, it is well aware that “African 
American teacher retention cannot be separated entirely from American teacher retention woes” 
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(Smith, 2014, p. 18) and teacher retention woes in the United States cannot be separated from 
teacher retention woes throughout the world.  
An international study conducted by Organization for Economic Cooperation and 
Development (OECD) found that  
a teacher of general subjects in upper secondary school has an average teaching load of 
655 hours per year. Teaching time exceeds 800 hours in only six countries: Argentina, 
Australia, Chile, Mexico, Scotland and the United States. However, in Chile and 
Scotland, the reported hours refer to the maximum time teachers can be requested to 
teach and not their typical teaching load” (OECD, 2014, p. 476).  
While referencing actual teaching hours, teachers in the United States on the pre-primary, 
primary and lower-secondary level all teach more than 1,000 hours per year (OECD, 2014, p. 
476). More specifically, American teachers on the pre-primary and primary level annual net 
teaching time are 1,131 hours compared to the OECD average of 1,001 and 782 hours 
respectively. Actual teaching time is defined as “the annual average number of hours that full-
time teachers teaches a group or class of students including all extra hours such as overtime” 
(OECD, 2014, p. 476). While this includes extra hours that are counted as paid overtime, it does 
not include the time teachers spend working on teaching-related tasks outside of the school.  
On the lower secondary level and upper secondary level American teachers net teaching 
time is 1,085 and 1,076 hours respectively compared to OECD average of 694 and 655 
respectively (OECD, 2014, p. 476). When discussing why potential teachers do not enter the 
profession or why current teachers leave, the working lives of teachers are rarely taken into 
account and it is has been found that the “teaching hours and the extent of non-teaching duties 
may affect the attractiveness of the teaching profession” (OECD, 2014, p. 474). Despite this, 
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Within the United States, the actual workload for teachers in different settings has yet to be 
studied.  
However, we do know that students in hard-to-staff schools have the most needs, and 
these schools often have the least resources, which increases the teacher’s workload. The 
imbalance in workload may account for the increased turnover rates in these settings and the 
increased turnover rates for Teachers of Color. This problem has led to a situation in which 2000, 
38% of public schools across the nation did not have a single teacher of color (Smith, 2014, p. 
29).   
School Climate as a Turnover Factor 
Fox et al. (1973) identified positive school climate to include two features: a productive 
learning environment conducive to academic achievement and a pleasant and satisfying 
environment to work. A later study conducted by Hoy, Tarter, & Kottkamp (1991) contend, aside 
from its relationship to student achievement, school climate is “the extent to which the school 
atmosphere promotes openness, colleagueship, professionalism, trust, loyalty, commitment, 
pride, academic excellence, and cooperation, which are critical in developing a healthy work 
environment for teachers and administrators” (p. 2). Steller (1988) found that positive school 
climate is one of the five correlates for an effective school.  
 Although, school climate is an essential concept to explore in any study attempting to 
understand how schools operate, a single definition has yet to be constructed (Varner, 2008). 
However, in a 2009 study, researchers Cohen, McCabe, Michelli, & Pickeral found that “school 
climate is based on patterns of people’s experiences of school life and reflects norms, goals, 
values, interpersonal relationships, teaching and learning practices (p. 182). According to 
Johnson, Stevens, & Zvoch (2007) school climate includes:  
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1. Collaboration: the working relationships between teachers 
2. Student relations: teacher perceptions of student behavior and motivation 
3. School resources: the availability of physical materials and equipment; 
4. Decision making: the level of input that teachers have in school decisions; 
5. Instructional innovation: openness to change and professional growth among
teachers. 
For the purposes of this study, school climate is defined as the distinctive tone of a school 
(Cohen et al., 2009). It also includes the ways “teacher interactions and cooperation, participative 
decision-making, and a climate of trust can foster teachers’ professional learning in schools” 
(Thoonen, Sleegers, Oort, Peetsma, & Geijsel, 2011, p. 506). More specifically, it is the way the 
professional environment can be transformed “into organizations that support the learning of 
both students and teachers” (Kraft & Papay, 2014, p. 495). The school context variables used in 
Skaalvik & Skaalvik (2011) study are closely related to the research conducted in 1973 on school 
climate.  
Major Issues and Turnover Factors for Teachers of Mathematics 
This dissertation is in response to one of the most heavily publicized educational 
problems in the United States - the low ranking of American students on domestic and 
international mathematics exams (Hanushek, Peterson, & Woessmann, 2011). Studies have been 
conducted to understand why American students are performing poorly in mathematics 
(Henningsen & Stein, 1997; Kilpatrick, Martin, & Schifter, 2003). While findings differ, one of 
the most prevalent and heavily publicized results attribute students’ lack of achievement in 
mathematics to the nation’s inability to provide all children with access to an effective teacher of 
mathematics (Ingersoll & May, 2012; Kamii, 1990; Stinson, 2004).  
One reason for the shortage of effective math teachers has been credited to teacher 
turnover. Empirical research on teacher attrition during the 1980s and into the early 1990s 
focused heavily on the area of certification as a significant factor in teacher turnover. These 
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studies consistently found special education, mathematics, and science teachers typically have 
the highest rates of turnover (Bobbitt, 1994; Chapman & Hutcheson, 1982; Grissmer & Kirby, 
1987; Haggstrom, Darling-Hammond, & Grissmer, 1988; Heyns, 1988; Murnane, Singer, & 
Willett, 1988; Weiss & Boyd, 1990).  
Connections can be made between the unique challenges math teachers face and 
turnover. These challenges include: the tremendous demand to prepare students for frequent 
high-stakes examinations (Au, 2007; Klopfenstein, 2005); constant standards reform (Darling-
Hammond, 2000; Porter, McMaken, Hwang, & Yang, 2011b); supporting students through math 
phobia (Furner & Berman, 2003); and unprepared students (Lee, 2012).  
While conventional wisdom will lead one to assume the consequences of these conditions 
will be higher attrition among teachers of mathematics than any other group of teachers, 
Ingersoll & May (2012) found, “the data show that mathematics and science teachers do not have 
higher rates of turnover than other teachers” (p. 457). While this may be true, it is not enough 
evidence to state that turnover among teachers of mathematics is unproblematic, especially when 
“focusing on overall rates of turnover, however, masks an important part of the story—math and 
science teacher turnover is not equally distributed across locations” (Ingersoll & May, 2012, p. 
457). 
The unequal distribution is evidence of an imbalance in the public school system. 
However, it is unclear where the clustering exists. According to Ingersoll, “teacher turnover is 
highly concentrated in a small portion of the school population. The data show that 45% of all 
public school teacher turnover, between 2004 and 2005 school years, took place in just one-
quarter of public schools” (Ingersoll & May, 2012, p. 456). As the leading scholar in turnover, 
Ingersoll is one of the few researchers to use the Teacher Follow-Up Surveys to determine the 
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turnover determinants for math teachers. His research found the strongest predictor of turnover 
among math teachers is the extent the individual has over classroom autonomy regarding 
content, texts, materials, techniques, and grading in their courses. Salary, in contrast, was not as 
strong a factor. Finding "the paramount importance of classroom autonomy for math teachers 
appears to be a relatively new development; in our background analyses of similar data from the 
early and mid-1990s, classroom autonomy was not as strong a factor for math teachers" 
(Ingersoll & May, 2012, p. 456).  
Math Teacher Turnover and Student Achievement 
Understanding the issues related to recruiting and retaining efficient and competent 
teachers of mathematics is paramount to improving overall student achievement. An empirical 
study conducted by Watlington, et al. (2010) found that teacher turnover has a significant and 
negative impact on student achievement in both mathematics and English Language Arts. 
Moreover, “teacher turnover is particularly harmful to the performance of students in schools 
with large populations of low-performing and [African American] students” (Watlington et al., 
2010, p. 34).  
When teachers leave high minority schools it ultimately impacts the math classroom 
leaving many school districts to find untraditional ways to fill the void. For example,  
prior to 2003, in the absence of sufficient numbers of teachers who met the math major 
requirement, New York City employed many uncertified (temporary license) teachers to 
teach math. These uncertified teachers disproportionately taught low-performing students 
who frequently were from non-white and low-income families (Boyd et al., 2010, p. 2). 
A 2012 study found that thirty-nine percent of currently employed New York City 
schoolteachers considered leaving their position or the profession entirely (Pallas & Buckley, 
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2012). Another study found that 66% New York City’s middle school teachers left the profession 
within five years (Marinell & Coca, 2013). Moreover, the most qualified teachers left schools 
where they were most needed. It was found that one-third of the teachers who scored in the top 
quartile of New York’s certification exam and taught in city schools serving mostly low-
achieving students, left those schools after one academic year (Boyd et al., 2005).  
While, teacher turnover and the dearth of quality teachers in racially and economically 
disadvantaged schools negatively impact the academic achievement of African American 
students, the success of African Americans must be acknowledged. Not doing so allows for the 
continuation of educational inequities and leads to “undue burdens and unjust practices…and 
doubts about self-efficacy because of [one’s] race” (Gildersleeve, Croom, & Vasquez, 2011, p. 
108). Fortunately, there is a body of scholarship (Berry, 2008; Martin, 2009, 2009; Stinson, 
2008; Stinson, 2004; Walker, 2006) committed to moving beyond the "gap-gazing fetish" 
(Gutiérrez, 2008). This work “delv[es] deeper into how the cultural, economic, political, and 
social discourses of society in general affect the life and schooling experiences of African 
American students and, in turn, their mathematics identities” (Stinson, 2013, p. 2).  
Fact: an achievement gap exists between African American and White students. Fact: in 
many states, this gap is narrowing. “While the nationwide gaps in 2007 were narrower than in 
previous assessments at both grades 4 and 8 in mathematics, White students had average scores 
at least 26 points higher than Black students in each subject [reading and mathematics], on a 0-
500 scale” (Vanneman, Hamilton, Anderson, & Rahman, 2009, p. iii). This work is grounded in 
the belief that equity and achievement are goals that cannot be separated. Therefore, this 
dissertation agrees with Gutiérrez (2008) who calls for mathematics education research “that 
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focuses on advancement, on excellence, and on gains within marginalized communities” (p. 
362). 
In this spirit, it is essential to report places where the achievement gap between African 
American and White students have narrowed. Between 1990 and 2007 the mathematics gap 
narrowed in Arkansas, Oklahoma, Colorado and Texas and gains of African American students 
outpaced the gains of White students.  
In Colorado, the gap narrowed between 2005 and 2007 as Black students’ scores showed 
greater increases than those of their White peers…the gaps narrowed in Arkansas and 
Florida as scores for Black eighth-graders increased while those of their White peers 
showed no change (Vanneman et al., 2009, p. 22).   
As “policy makers currently struggle with how best to sanction or encourage attrition 
among ‘bad’ teachers, there is virtually no attention paid to the ways the educational system 
sanctions attrition of the nation’s most well-prepared teachers” (Quartz et al., 2008, p. 245). In 
the case of high-poverty schools, the concern is an urgent one, as it has been proven that it is 
possible for Students of Color to not only gain momentum in closing the achievement gap but 
with the appropriate support their brilliance can shine through. For this to happen, all teachers in 
high-needs schools must receive access to high-quality professional development focused on 
mathematical pedagogy.  
As noted earlier, teaching is complex work, so complex that Borko & Livingston (1989) 
conceptualize teaching as a “Complex Cognitive Skill” where decision-making and 
improvisation are essential components of the work and can serve to explain the differences 
between novice and expert teachers.  However, for teachers of mathematics, the field is only 
beginning to understand the mathematical knowledge it takes to teach mathematics well (Ball & 
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Mewborn, 2001; Ball, Thames, & Phelps, 2008; Ball, 2003). However, we do know that a 
“good” mathematics teacher: 
need[s] to have content knowledge, pedagogical content knowledge, and knowledge of 
students and their communities; in addition to, develop critical knowledge, teachers also 
need deep knowledge of social movements, history, culture, political economy, and local 
and global sociopolitical forces affecting students’ lives, as well as particular dispositions 
toward social change and the politics of knowledge. Even when teachers do have these 
various knowledge bases, ensuring that the mathematics does not get lost when 
developing critical knowledge and supporting students’ sociopolitical consciousness (in 
mathematics class) is no easy task – the dialectical interrelationships are complicated 
(Gutstein, 2012, p. 303). 
One of the central problems mathematics teachers face is choosing curriculum materials 
judiciously. In many cases, teachers use the textbook as a resource to make decisions about 
content and instruction and are often shaped by their beliefs about learning, teaching, and 
mathematics (Heaton, 1992). When planning from the textbook, it has been found that 
elementary school pre-service schoolteachers often miss the 'mathematical point' and fail to meet 
the objective of the lesson. "Missing the mathematical point" (Sleep, 2009, p. cover) has harmful 
consequences. Math teachers who are unable to identify learning objectives adopt the surface 
features of new curricula, such as the games and manipulatives but do not use these materials to 
teach for understanding (Sleep, 2009). 
Sleep theorizes that a central component of teaching to the mathematical point is 
mathematical purposing and steering the instruction. The result of mathematical purposing is an 
articulation of the mathematical learning goals for students, an understanding of how the activity 
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is intended to move students toward those objectives, and a detailing of the task and likely 
teacher moves that position the activity, so it is more likely to engage students with the intended 
mathematics" (Sleep, 2009, p. 14). 
Sleep's study mirrors research conducted by Smith & Stein, 1998 who documented cases 
where teachers who chose to use motivating examples and representations often distort the 
mathematics or high-level mathematical tasks consequently deteriorating them into lower level 
routine tasks. In the case of the inability for math teachers to identify the mathematical point and 
the reduction of the cognitive demand of tasks renders the question: “why does this occur”? 
Researchers have found several answers to this question. They include: the teacher’s 
mathematical knowledge of teaching is not well-developed, and the results are poor planning 
(Borko & Livingston, 1989; Morris, Hiebert, & Spitzer, 2009; Nicol & Crespo, 2006), or the 
result of the teacher’s mathematical misconceptions or shallow understanding of the concept 
which inhibits them from engaging students in high-level mathematical thinking (Ball, 2003; 
Behm, 2008; Borko & Livingston, 1989; Graeber, Tirosh, & Glover, 1989; Sleep, 2009). In any 
of the aforementioned cases, the math teacher needs to be able to identify and use mathematical 
goals appropriately requires mathematical knowledge for teaching.  
Mathematical knowledge only matters for teaching to the extent that it will be used in the 
work (Sleep, 2009). In an early study, Ball (1990), found that pre-service teachers (PSTs), many 
of whom were majoring in mathematics, had difficulties understanding the meaning of 1¾ ÷ ½. 
The complications they presented highlights many PSTs lack of conceptual understanding with 
the content and how difficult it is for these teachers to teach for understanding if they are 
unfamiliar with its meaning.  
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In response, studies have been conducted to identify the connection between pre-service 
teachers’ mathematical understandings and how it influences their instruction (Ball & Mewborn, 
2001; Behm, 2008; Graeber et al., 1989; Mewborn, 1999; Morris, Hiebert, & Spitzer, 2009; 
Nicol & Crespo, 2006). Two studies in particular found pre-service teachers often relied on 
memorized rules and algorithms and were often unable to make connections between procedural 
and conceptual knowledge and to think flexibly about a problem (Ball, 1990; Simon, 1993).  
Since “teaching mathematics is a special kind of mathematical work” (Ball, 2011) the 
Mathematical Knowledge for Teaching (MKT) framework for developed by Ball et al., (2008) 
MKT places quality mathematics instruction into four major domains:  Common Content 
Knowledge (CCK), Specialized Content Knowledge (SCK), Knowledge of Content and Students 
(KCS) and Knowledge of Content and Teaching (KCT). The framework delves into the ways 
teachers of mathematics make executive decisions that influence the primary competency of 
teaching math and the secondary skill of keeping children actively engaged (Ball, 2003; Ball & 
Mewborn, 2001). In schools where the needs of the students are high and resources are low, 
priorities placed on developing the secondary competencies of teaching mathematics sacrifice 
the development of the Mathematical Knowledge for Teaching. 
Politics of Mathematics Education  
Studying turnover rates of teachers of mathematics is a realignment of mathematical 
priorities, which is needed in schools across America and it, begins with the field of mathematics 
education. There is a need within the field of mathematics education for theories that extend 
beyond the context of teaching and learning. Math education researchers, Pais and Valero (2010) 
have “argued that there is a strong tendency to reduce the selection of theories to mainly theories 
of learning. This is due to the way in which the overarching aim of the research field is 
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formulated” (p. 37). This limitation reproduces the “belief that mathematics is apolitical. It is just 
mathematics” (Aguirre, 2009, p. 315). Not only is mathematics largely believed to be apolitical 
but it is a commonly held belief that it is value-free, acultural and devoid of racial implications.  
Furthermore, within the field there is a “mistaken notion that good teaching is culturally 
neutral, that “best practices” exist that are applicable to all learning circumstances and 
populations” (Gay, 2009, p. 190). This belief continues to proliferate despite “the growing 
acknowledgment that knowledge in general and mathematics, in particular, are highly political” 
(Aguirre, 2009, p. 315). Therefore, it is important to “contextualize mathematics teaching and 
learning practices in the broader social space in which they live” (Valero, 2007a, p. 232). 
Without an embodiment of the belief that “improving mathematics education is a human and a 
political problem (Greer, Mukhopadhyay, Powell, & Nelson-Barber, 2009, p. 3)” the field will 
continued to be confined to the classroom.  
This restraint bounds the field and leaves it unable to examine the root causes of student 
underachievement in mathematics, such as school instability caused by high rates of teacher 
turnover. The field of mathematics education can be best summarized in the words of Schoenfeld 
(2000), “research in mathematics education has two main purposes, one pure and one applied” 
(Schoenfeld, 2000, p. 642). The pure or basic science of mathematics education seeks to 
understand the nature of mathematical thinking, teaching, and learning while the applied or 
engineering aspect of mathematics education uses the science of mathematics education to 
improve mathematics instruction.  
This dichotomy ignores the fact that mathematics has been argued used as a gatekeeper to 
higher-level academic achievement for poor students and Students of Color (Berry, 2005; Hand 
et al., 2008; Kamii, 1990; Martin et al., 2010, 2010; Stinson, 2004). Mathematics also has the 
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power to liberate students by providing an avenue for deeper metacognition and advanced 
cognition. Mathematics is not simply the acquisition of knowledge; it is the acquisition of 
personal intellectual power. Learning mathematics with understanding and acquiring the ability 
to communicate one's sense making succinctly, powerfully and coherently, all while valuing the 
perspectives and culture of others, can be used as a tool for liberation by disadvantaged students. 
Therefore, it is imperative that all students, especially those learning within the confines 
of inner-city schools, be given the opportunity to access this power through quality mathematics 
instruction. This begins when schools develop curriculum where Students of Color are able to 
connect historically and culturally with mathematics. This is vital so that they do not view 
mathematics as a privileged activity reserved for the best and the brightest. This expands their 
worldview and moves beyond Euclid, Pythagoras, Rene Descartes, and Blaise Pascal as the only 
mathematicians’ schoolchildren are exposed to because mathematics belongs to all cultures and 
mathematicians come from all walks of life.  
As a field, mathematics originated when human beings began to quantify the phenomena 
in their lives with its genesis in ancient non-European indigenous cultures (Borba, 1990). When 
mathematics educators know this and impart this knowledge unto their students, it will help to 
debunk the myth that “multiplication is for White people” (Delpit, 2011, cover). 
Young Students of Color need to know that despite mathematics being viewed as a 
complex and elite subject reserved for 'others', it can be mastered and used as an avenue to, 
“study the past making it possible for us to understand the human story across time” (Adler & 
National Council for the Social Studies, 2010). The acquisition of such knowledge most often 
comes through teachers who use culturally responsive teaching practices. Research has found 
Teachers of Color are more likely to use such techniques as part of their pedagogy (Achinstein & 
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Ogawa, 2012; Carter, 2008; Howard, 2001; Ladson-Billings, 1992, 1995; Santa Maria, 2009; 
Santoro, 2011; Villegas & Lucas, 2002; Ware, 2006). 
In general, culturally responsive/relevant teachers have been found to “express a 
heightened awareness of educational inequities and social injustices among underserved 
populations” (Ganchorre & Tomanek, 2012, p. 90). To this end, they become "cultural brokers, 
leaders, and mediators who provide Black adolescents with the skills they need to persist in 
school and become upwardly mobile" (Carter, 2008, p. 23). In mathematics, this includes using 
teaching practices that explicitly de-privileges mathematics by validating all forms of 
mathematical explanations and understandings formulated by all learners. These teachers also 
regard mathematical knowledge as global and ever-changing, understanding that mathematics is 
a component of an ongoing evolutionary process and cultural dynamism as supported by the 
ethos of ethnomathematics (Borba, 1990).  
An awareness of ethnomathematics and culturally relevant pedagogy is a valuable 
pedagogical practice for teachers of Students of Color. Culturally relevant pedagogy represents a 
significant move from essentialist versions of multicultural education, toward an awareness of 
different ways communicating and being African American brings value to the mathematics 
classroom while paying careful attention to the dangers of color-blind pedagogy (Hand et al., 
2008; Irvine, 2002; Jackson & Wilson, 2012; Ladson-Billings, 1992, 1995, 2000; Martin, 2007, 
2009; Tate & Rousseau, 2002). 
This vantage point is not far from what Valencia (1997) described as a 'deficit 
perspective’. Valencia defined a deficit perspective as an endogenous theory used to explain 
school failure among economically disadvantaged and/or minority students. It asserts that 
Students of Color fail school due to internal deficits or deficiencies. The deficit perspective is so 
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pervasive because it is undetectable to those in power and has the ability to conform to what is 
politically acceptable at the moment. The vilest manifestation of the deficit perspective occurs in 
mathematics classrooms where African American children are with educators who take “a 
missionary approach to teaching, who entered the profession to “save” underachieving students 
of color, instead of holding them to high standards for their academic work” (Ladson-Billings, 
1995, p. 163). 
Many of the deficit perspectives that exist in mathematical classrooms today are remnants 
of historical mistruths. These include but are not limited to the following examples: Thomas 
Jefferson declaring in 1781 that African Americans were inferior to Whites and thus unable to 
perform mathematics (Ambrose, 2003), in 1908, mathematics historian Walter William Rouse 
Ball, proclaiming that "the history of mathematics cannot with certainty be traced back to any 
school or period before that of the Ionian Greeks" (Rouse Ball, 1908, p. 1) and mathematician, 
Morris Kline, vigorously asserting in 1953 that Egyptians did not recognize math as a distinct 
discipline (Kline, 1953). 
The roots of the Eurocentric view of the origins of mathematics have been firmly planted 
in the mathematic curriculum, leading to damaging effects for students of color. Therefore, 
"purely Eurocentric origins of mathematics can no longer be upheld" (Williams, 1997). The roots 
of mathematics must be broadened and the contributions by people of color to the field must be 
explicitly acknowledged within the formal curriculum so that diversity in cultures is truly 
appreciated and viewed as a "problem-solving resource to draw-on, not a problem to be solved” 
(Terrell & Lindsey, 2008, p. 41).  
Children learn about themselves and the world around them within the context of 
‘cultural knowledge’ (knowledge derived from settings outside of school, typically in students’ 
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homes and communities) and ‘domain knowledge’ (knowledge valued in the practices prescribed 
by mathematicians and math educators)” (Hand et al., 2008, p. 187). There is much to be said 
about the role of language in cognition, culture and learning. As Sfard (2002) states, “learning 
mathematics may be defined as an initiation to mathematical discourse, that is, initiation to a 
special form of communication known as mathematical” (p. 28).  
To fully appreciate the need for a racial perspective in math education, this study finds 
Waddell's (2010) study to be of the utmost importance. Waddell conducted a longitudinal study, 
which examines the mathematical learning of seven African American students from 1st to 4th 
grade or from the 2nd to 5th grade. One of the major findings of the Waddell study was that their 
White teachers often demonstrated had difficulties understanding the verbal reasoning of the 
students when they were problem solving or explaining their problem solving process. The 
miscommunication most often occurred when students “used their oral speech as a thinking tool 
[emphasis added], speaking their thoughts out loud as a way to solidify their solution” (Waddell, 
2010, p. 138, emphasis added).  
Sfard's (2001) research support this idea, which delves into the notion of 
“communicational approach to cognition”, Sfard’s work points to the notion of “thinking as 
communicating” within the sociocultural tradition where thinking is a “communicational activity 
[which] focuses on the phenomenon of mutual regulation and of self-regulation" (Sfard, 2001, p. 
27). In this case, any interjections to the speaking/thinking process can have dire repercussions 
on learning and as Waddell (2010) notes in the "review of literature on sociolinguistics of 
African American children, found that African American students were interrupted more often 
by teachers when speaking imprecisely than White students who spoke in a more factual, linear, 
lecture style” (Waddell, 2010, p. 305).  
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African American children were most frequently interrupted due to their circular speech 
patterns which was in direct opposition to their White peers and teachers. Not only did their 
teachers fail to “comprehend or appreciate the stories being narrated. Frequently interrupting 
students with inappropriate questions or attempting to redirect the narrative to focus on a 
particular but often insignificant aspect of the story, the teachers questioned the African 
American students’ intellectual competence and emotional stability” (Waddell, 2010, p. 305). 
One powerful recommendation Waddell (2010) makes from her research is for teachers 
to learn how “to query, rather than curtail, imprecise speech [in order] honor the students’ 
cultural funds of knowledge and allow teachers to consider whether a student is using speech to 
coordinate their thinking or if the student needs support through the thinking and communicating 
process (Waddell, 2010, p. 138). The recommendation points to the need for an updated and 
more defined model for culturally relevant pedagogy for mathematics, one that includes a 
complex understanding of communication, which takes into account circular speech patterns the 
“mediating tools (mediators) that are used as the means of communication, and meta-discursive 
rules that regulate the communicative effort…both mediators and meta-discursive rules can be 
regarded as principal carriers of cultural heritage” (Sfard, 2002, p. 30).  
As a field, mathematics, inherently values linear thought patterns. In light of this, African 
American students who use circular speech patterns as sense-making tools in mathematics will 
be placed at a disadvantage when they use this circular speech as a way to organize their 
thinking, (self-regulation). Interruptions to speech impede their thought process (violation of the 






Turnover Factors for Teachers of Color 
There is limited space for research in math education that critically examines how 
Teachers of Color, in particular African American teachers, experience the mathematics 
classroom and how this experience impacts their decisions to transfer schools or leave the 
profession. Therefore, an essential component of improving the achievement of all students is 
missing. In that, the field has yet to demonstrate valuing the “large network of [racial], social, 
economic, political and historical practices” (Pais & Valero, 2010, p. 35) brings to the table. 
Thereby, broadening the theoretical frameworks researchers in math education use may move 
away from understanding how one learns mathematics but it brings the field closer to the vision 
of all students having access to a high-quality, rigorous, coherent mathematical experience. 
Racial Shift in American Public Schools  
Between 2001 and 2011, the total enrollment of students in prekindergarten through 12th 
grade in United States public schools increased by 1.8 million students, and has been projected to 
reach 52.1 million students by Fall 2023 (National Center for Education Statistics, 2008, Table 
203.5). Traditionally, White students and White teachers make up the lion share of public school 
enrollment and American public teaching force. This is no longer the case.  
A significant racial shift has occurred in the American public school system. Case in 
point, in fall 2001, 60% of all public school students were White and 84.3% all public school 
teachers were White (National Center for Education Statistics, 2008, Table 1). One decade later, 
the total enrollment of White students decreased eight percent, falling from 60 percent in 2001 to 
52 percent in 2011 (National Center for Education Statistics, 2008, Table 203.5). For White 
teachers in the workforce, their total percentage held steady at 83.1% from fall 2003 to fall of 
2007, then decreasing to 81.9% in fall 2011 (National Center for Education Statistics, 2008, 
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Table 203.5). While the percentage of White students steeply declined and the percentage of 
White teachers was slightly decreasing, the percentage of Hispanic students attending American 
public schools increased nine percent, moving from 17 percent in the fall of 2001 to 24 percent 
in the fall of 2011 (National Center for Education Statistics, 2008, Table 203.5) An abridged 
version of the above discussion is presented in Figure 3. 
Figure 3. Comparison of African American, Hispanic and White student and teacher populations for 
School Years 2000-01 & 2011-12.7 
Between 2001 and 2011, the percentage of Hispanic teachers (regardless of race) rose 
steadily. Hispanic teachers made up 5.6% of the total teaching force in the fall of 1999, 6.2% 
during fall 2003, 7.1% during fall 2007 and 7.8% in the fall of 2011 (National Center for 
Education Statistics, 2008, Tables 1). During fall 2001, African American students were 17 
percent of all public school students, decreasing one percent in a decade to represent 16 percent 
of all American public school students in 2011 (National Center for Education Statistics, 2008, 
Table 203.5). For African American teachers, the percentages fluctuated over time. Between the 
																																																						































school years 1990-91 and 2011-12 the total African American teachers in the total teaching force 
declined from 8.3% to 6.8%. An illustration of this is presented in Figure 4. 
Figure 4. Total percentage of African American and Hispanic public school teachers for selected years.8	
The current percentage of African American teachers in the field represented a steady 
decline from 1987 and occurred when there was a 27% increase in African American teachers 
entering the field (Ingersoll & May, 2011). This provides evidence for the hypothesis that the 
decline of African American teachers in the field is largely an issue of retention rather than 
recruitment of African American teachers. Recognizing the disproportionality between Students 
of Color and Teachers of Color education scholars have called for a diversification of the 
teaching force (Bone & Slate, 2011; Boser, 2014; Villegas & Irvine, 2010).  
This led to successful efforts to recruit Teachers of Color, “without question, 
policymakers took important steps during the past two decades to expand the supply of Teachers 
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of Color” (Villegas et al., 2012, p. 296). One such program was recently created by the Obama 
Administration to increase the number of “effective minority teachers, [entering] low-performing 
schools, as one of its key education priorities” (Department of Education, Budget Request Fiscal 
Year 2013, p. S-19). Standing by their dedication to the issue, the administration requested "$30 
million in funding for fiscal year 2013 for first-time funding for the Hawkins Centers of 
Excellence program" (Department of Education, Budget Request Fiscal Year 2013, p. S-159) 
First opened in 2012, the Hawkins Centers are designed "to increase the number of 
effective minority educators by expanding and reforming teacher education programs at 
minority-serving institutions (MSIs). This newly funded program would make competitive 
awards of at least $500,000 annually for up to 5 years to eligible institutions of higher education 
to establish Centers of Excellence in teacher education" (Department of Education, Budget 
Request Fiscal Year 2013, p. S-159).  
The funding set apart by the federal government continues the work that many states have 
begun, "by 2010, a total of 31 states had adopted minority teacher recruitment policies" (Villegas 
et al., 2012, p. 295). The policies over the years did one of five things: 
1. provided financial incentives aimed at teacher diversification
2. mandated selected agencies to carry out particular actions in support of teacher
workforce diversity (e.g., prepare recruitment plans for Teachers of Color, report
data regarding the racial-ethnic diversity of the teaching force)
3. promoted specific recruitment programs (e.g., early outreach, career ladder
options for paraprofessionals, community college-university agreements
4. created centers or offices that direct various efforts related to the recruitment,
placement and retention of Teachers of Color
5. encouraged the recruitment of Teachers of Color through alternate route
programs. (Villegas, 2012, p. 295).
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However, there was a time where such programs were unnecessary. African Americans 
have long played an integral role in the development of the American identity; this includes the 
novel notion of the “common” or “public” school. Therefore, to understand the increasing 
attrition rates among African American teachers occurring in the face of expansive and efficient 
recruitment programs, it is essential to explore American contemporary educational practices. As 
a study concerned with building theory, it is vital to present the historical developments of the 
racial, social, legal, political, and economic influences affecting modern educational events. The 
following discussion frames the issue around the experiences of African American teachers in 
education to understand its impact on the recruitment and retention of African American 
teachers.  
Little research exists on why African American teachers leave the classroom. During an 
investigation of Teacher of Color, researchers Ingersoll & May (2011) reported, “minority 
teachers depart at higher rates because the schools in which they were employed tend to have 
less positive organizational conditions. The strongest organizational factors for minority teachers 
were the levels of collective faculty decision-making influence in their school and the degree of 
individual instructional autonomy held by teachers in their classrooms” (Ingersoll & May, 2011, 
p. 2).
A Historical Perspective of African American Teachers 
The “Father of the Common School Movement”, Horace Mann, fought for the 
establishment of the common/public school system, popularized in the North during the late 
1840s (Spring, 1997). The foundation of Mann’s educational philosophy was the belief that 
gathering children from a variety of class and European backgrounds for a common learning 
experience would be society’s great equalizer (Spring, 1997; Tyack, 1974; Tyack, Cuban, & 
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Tyack, 1995). During this educational reformation, slaves and their children were excluded from 
the novel ideal of the “common school”. The reality is, during the 1840s Africans in America 
were enslaved in the South and fighting for full personhood in the North (Chaplin, 1990; Wahl, 
2002).  
Prior to Mann’s movement for public education, most of the education for Europeans in 
America, took place in the home, in the church, or through apprentice programs, with instruction 
dominated by religious teachings (Spring, 1986).  For enslaved Africans, education was a 
subversive act, an act of defiance against the system of chattel slavery - it was illegal for a slave 
to read or write and the infractions for breaking this law knew no bounds (Chaplin, 1990; Wahl, 
2002). 
As the nation tried to establish itself, the first American law establishing education as a 
state function was passed in 1647 in Massachusetts. Known as the Massachusetts School Law of 
1647, this act stipulated that each town with 50 households or more must appoint a teacher to 
educate all of the town’s children to write and read. The stated purpose of the law was to ensure 
that children could read the Bible (Tyack & Cuban, 1995). This idea of moving away from 
educating for primarily religious reasons towards educating for a strong republic are found in the 
writings of the Founding Fathers, notably, Thomas Jefferson and Benjamin Franklin. These men 
believed that publicly supported schooling should fulfill a civic rather than a religious purpose. 
They held that citizens must be educated in order to vote, to protect liberty, and to be vigilant 
against government corruption, notably; schooling was necessary to create an American national 
identity and social order (Gutek, 1983).   
By the conditions in this country, these ideals were neither intended for nor were they 
were proposed for the current or former enslaved Africans in America. As early public schools 
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were being used to aid Europeans in America towards citizenship, it was simultaneously being 
used as a weapon against former slaves. As the notion of American citizenship was taking form 
there was a consorted effort to privilege it as a “for Whites only” ideal by blocking access to 
“others” by limiting their access to schooling (Newby & Tyack, 1971; Wahl, 2002). After the 
abolition of slavery, there was active and overt opposition towards educating former slaves. This 
hostile and open resistance would only reverse itself when Northern and Southern philanthropists 
deemed educating the Negro profitable as evidenced by the changing rationales for educating 
former slaves that are steeped in the need to educate for the purposes of liberation or subjugation.  
Irrespective of the rationale used, former slaves were invited to join the ranks of the 
“educated”. Immediately following the emancipation of slaves the Freedmen’s Bureau focused 
its attentions and resources on actualizing a literacy campaign for newly freed slaves. Although 
the Bureau could not hire teachers, pay their salaries, build schoolhouses, or operate schools 
itself, they coordinated with the American Missionary Association (AMA) to bring Northern 
missionary teachers to the South. They also rented buildings for schoolrooms, and provided 
books and transportation for teachers. Even with this support, the “agency only reached about 10 
percent of the Black school age population” (Fairclough, 2009, p. 101).  
The missionary schools had a greater immediate impact. By 1870, the American 
Missionary Association sustained 157 common schools in the South. However, in the number 
dropped to 70 and three years later, the AMA supported 13 common schools (Fairclough, 2009). 
Even though,  “by the mid-1870s, almost all of the northern teachers had left the South, their 
influence was felt and perpetuated, as they [pulled their attention away from supporting common 
schools to building private] schools of secondary level and higher. By 1915, they maintained 354 
private schools in the south” (Fairclough, 2009, p. 139). 
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With the enormous task of building lives for themselves without social, economic or 
cultural capital, freed African Americans began to establish independence by focusing their 
attentions on building pillars for their community; they began founding churches and schools and 
to supplement these institutions they began to create benevolent and political organizations. 
“Native schools” were schools that were connected to a church or a community association and 
charged tuition to sustain them. The number of native schools was in such great abundance that 
“Freedmen’s Bureau officials could only guess at the number of “native schools” in the South’s 
vast hinterland because they were supported wholly by Blacks” (Fairclough, 2009, p. 29).   
The institution of slavery depended upon the complete subservience of the slave by 
annihilating their personhood. Although, the former slaves were eager and deeply committed to 
independently establishing themselves as free persons, their efforts were thwarted through the 
manifestation of societal laws that were moral and just for those considered five-fifths of a 
person. While the ex-slave attempted to self-actualize and emerge as literate and maintain the 
“the values of self-help and self-determination [that] underlay the ex-slaves’ educational 
movement” (Anderson, 1988, pg. 5) from the beginning it has and continues to be a long walk to 
freedom.  
When reviewing the consistent and constant struggle for fair and equal education for 
African American students and treatment for African American teachers in the United States, it 
is wise to use history as a guide, being careful not to tout any system as the “one best system”. 
We must beware since several historical ingredients of inequity are present: unbridled and 
unchecked student and staff segregation (Conger, 2005; England & Meier, 1987; Frankenberg, 
2006; Orfield, Kucsera, & Siegel-Hawley, 2012; Orfield & Lee, 2005), private financial interests 
and financiers in education (Dee, 2004, 2005) the proliferation of character reformation in 
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children of African descent, the widespread dismissal of African American teachers, the rampant 
use of intelligent tests on African American children and the over placement of African 
American children, especially African American boys in special education – in sum, the more 
things change, the more they stay the same for Africans from the Diaspora living in America.  
Segregation of Teachers of Color  
Teaching has historically been an avenue for African Americans to enter the working 
class (Cole, 1986; Dixson & Dingus, 2008; Ethridge, 1979; Fairclough, 2004). Recently, 
participation in the labor force has been so dismal for African Americans during the past six 
decades; historian Leiman (2010) has theorized this phenomenon as the “political economy of 
racism” (cover). The evidence for this theory is based on the large employment gaps that have 
existed between African American and White Americans. Leiman (2010) notes when 
unemployment rates are compared between African American and White Americans, it has 
consistently been double that of Whites since 1954 the first year the Bureau of Labor Statistics 
began to collect unemployment data by race. While economists and sociologists have offered 
varying explanations for the persistent 2-to-1 gaps, the existence of this inequity must be part of 
the turnover discussion for African American educators.  
Employment patterns of Teachers of Color has been used as evidence to support the 
belief that they purposefully choose to work in schools serving high-poverty, high-minority, 
urban communities where the complex work of teaching is further complicated by “social 
stigmas, fewer resources and “less-than-desirable working conditions” (Ingersoll & May, 2012, 
p. 7). These schools have commonly been labeled as hard-to-staff and/or high needs due to their 
difficulties in finding and retaining qualified and effective teachers (Grissom, 2011; Kelly, 2004; 
Obidah & Howard, 2005; Peske & Haycock, 2006). They are also marked as hard-to-staff and/or 
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high needs because they present challenges such as a domination of Students of Color who are 
performing below grade level and are eligible for free lunch (Berry, 2004; Castro et al., 2010; 
Horng, 2005; National Education Association, 2012; Opfer, 2011; Wheeler & Glennie, 2007).  
Studies have found that Teachers of Color are more likely to work in schools serving 
students with similar racial backgrounds (Achinstein, Ogawa, Sexton, & Freitas, 2010; Grissmer 
& Kirby, 1987; Hanushek, Kain, & Rivkin, 2004; Ingersoll & May, 2011; Marinell & Coca, 
2013; Murnane, Singer, & Willett, 1988). These studies have assumed that “the demographic 
characteristics of schools appear to be highly important to minority teachers’ initial decisions as 
to where to teach” (Ingersoll et al., 2014, p. 24). Below is a common example of the rationale 
used when trying to explain this phenomenon: 
studies spanning two decades indicate that people of color often enter and remain in    
teaching because of a humanistic commitment that includes serving students from non-
dominant racial and cultural communities by enhancing opportunities to achieve 
academic success, giving back to their communities, and redressing inequities in 
schooling (Achinstein & Ogawa, 2012, p. 4).    
 While it may appear on the surface that Teachers of Color choose these schools ⎯ "the 
commitment of many Teachers of Color to serve students from non-dominant cultural 
communities may help to explain why high proportions of Teachers of Color work and remain in 
low-performing, urban schools with high percentages of students of color" (Achinstein & 
Ogawa, 2012, p. 2) ⎯ this may be an illusion of choice. This phenomenon has yet to be examined 
from the critical, historical, political, economic or racial lens that is needed to understand why 
hard-to-staff schools are “more likely to employ minority teachers” (Ingersoll & May, 2012, p. 
7). 
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Nonetheless, "fit" is personal in nature, as is the choice to where one will work. While 
education researchers choose to funnel the concentration of Teachers of Color in schools with 
conditions that undermine teacher retention into the “humanistic commitment” basket 
(Achinstein et al., 2010, 2004; Achinstein & Aguirre, 2008; Achinstein & Ogawa, 2012) defining 
it as a: "steadfastness [which] may, at times, overshadow negative school culture and climate” 
(Achinstein et al., 2010, p. 104), this study aligns itself with Connor’s work (2011) which refutes 
this explanation.  
 Connor (2011) explicitly states, “there is simply little data to suggest that significantly 
large numbers of African American teachers have ever willingly pursued or accepted work in 
poorly resourced, poorly led, tightly controlled schools, simply for the opportunity to teach 
minority students” (p. 76). Connor explains the large number of Teachers of Color, particularly 
African American teachers, in high-needs/hard-to-staff schools, as a consequence of a 
“complicated history of employment in public schools” (Connor, 2011, p. 73) believing it to be 
“remnants of the past [that] continues to shape the collective identity and turnover trends of the 
Black teacher population” (Connor, 2011, p. 73). 
Connor (2011) uses historical and organizational theory to conclude that the increasing 
turnover rates among African American teachers can be explained by an “emerging population 
of young African American teachers…gradually reshap[ing] the character of the Black teaching 
population” (p. 73). This study builds off of Connor’s work, noting that the humanistic 
perspective does not allow for an uncovering of and the eventual end to poor organizational 
structures that exist in hard-to-staff, high-needs, and isolated urban schools across the nation.  
Using the 1999-00 version of the SASS and TFS, Connor (2011) found that the typical 
African American teacher was under 30, works in an elementary school that employs significant 
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numbers of minority teachers with a high student population of students of color, who come from 
families that face significant financial and resource limitations (Achinstein et al., 2010; Connor, 
2011; Frankenberg, 2009; Horng, 2005; Ingersoll, 2002). He also found that these teachers are 
leaving. Connor asserts that as the African American teaching force becomes younger the field is 
witnessing an emerging generation of African American teachers that have more complex 
affinities and workplace preferences than previous generations of African American teachers.  
Without an understanding of the younger African American teacher, it is easy to rely on 
historical notions such as 'humanistic commitments' and 'racial uplift' for African American 
teachers choosing to work in hard-to-staff schools. However, following the 1999-2000 school 
year, 55% of African American teachers either moved schools or left teaching, with over 40% of 
the teachers citing dissatisfaction with workplace conditions and another 45% citing 
dissatisfaction with administration (Connor, 2011).  This proves that while "many Teachers of 
Color return to their communities to teach if those communities are poor, urban communities 
(Villegas & Clewell, 1998), and even "report teaching as a ‘calling’; and that their work has a 
spiritual purpose” (Irvine, 2002) as many African American teachers do, this is simply not 
enough to mitigate poor school conditions and lack of administrative support for a large 
population of African American teachers. 
If the assertion that the clustering of Teachers of Color in high-poverty, high-minority 
schools by choice is accepted, it is an inadequate explanation for why Teachers of Color have a 
higher rate of departure from the profession than White teachers. This research proclaims that 
higher turnover rates for Teachers of Color, chiefly, African American teachers, is not simply a 
consequence of “school working conditions, in particular the degree of autonomy and discretion 
teachers are allowed over issues that arise in their classrooms, and the level of collective faculty 
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influence over school-wide decisions that affect teachers’ jobs” (Ingersoll et al., 2014, p. 24). 
While much attention has been paid to the shortage of well-qualified teachers due to 
attrition (Boyd et al., 2005; Ingersoll, 2002; Peske & Haycock, 2006), until recently has research 
revealed, “working conditions are important predictors of teacher attrition” (Skaalvik & 
Skaalvik, 2011, p. 1029). African American students and teachers are disproportionally 
represented in schools that are lower performing and have access to fewer resources. These 
schools also have difficulties hiring and retaining teachers. They are also places that adversely 
limit the educational experiences of students and teachers alike (Berry, 2004; Boyd, Lankford, 
Loeb, & Wyckoff, 2005; Grissom, 2011; Horng, 2005; National Education Association, 2012), 
which may be an unexamined cause for the rise in turnover among African American teachers.  
Whether Teachers of Color purposefully seek employment in hard-to-staff schools or 
whether there are other forces at play, “African American collegiates who decide to enter 
teaching may face a chilly climate” (Berry, 2005, p. 32). Using SASS data, Grissom (2011) 
explored ideas of fairness in their study of factors influencing minority teacher retention. They 
found that White principals tend to allocate special benefits—including more pay and more 
specialized positions—to same-race teachers. Consequently, African American teachers earned 
less than their “observationally equivalent” White colleagues at the same school (Grissom, 
2011). The authors speculate that this trend may explain why, as teachers gain experience, they 
skew towards schools with principals of the same race. These findings raise further concerns 
since schools that serve large numbers of minority students attract the greatest proportion of 
minority teachers, but are rarely led by principals of color” (Grissom, 2011). 
     This provides further proof that Teachers of Color working in high-needs/hard-to-staff 
schools face less than ideal circumstances. In fact, the segregation within these schools should 
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not be romanticized. “African Americans and Latin@s9 are the two groups found to be victims of 
intentional [school] segregation with rights to desegregation remedies (Frankenberg & Siegel-
Hawley, 2009, p. 2). The findings on modern-day school segregation are clear and consistent 
“Black and Latino students have become substantially more isolated in schools and classes with 
few Whites, and with large majorities of fellow students who are poor” (Frankenberg & Siegel-
Hawley, 2009, p. 6). In New York the “statewide pattern indicates that as a school becomes 
heavily minority the school also becomes more low income” (Kucsera & Orfield, 2014, p. vii). 
    Racal segregation within public schools is rampant in the New York metro area, where 
a mere 20% of New York City (NYC) school districts are racially diverse. Many of the schools 
that are considered racially diverse are found within districts with magnet schools. New York 
City magnet schools have the highest proportion of multiracial schools and lowest proportion of 
segregated schools, which is a stark contrast to charter schools. In the city, 73% of all charter 
schools are considered apartheid schools10 and 90% are considered intensely segregated 
schools11 (Kucsera & Orfield, 2014).  
    In light of these statistics, it should not be surprising that “New York has the most 
segregated schools in the country” (Kucsera & Orfield, 2014, p. 2). During the 2010-2011 school 
year, eighty-six percent of African American students attended a racially segregated New York 
City public school, 64% of African American students attended an intensely racially segregated 
school and 24% attended an ‘apartheid school’ (Kucsera & Orfield, 2014). The invocation of the 
term apartheid (Kucsera & Orfield, 2014; Orfield et al., 2012; Orfield & Lee, 2005) to describe 
the extreme segregation across racial and class lines occurring in NYC public schools is telling.  
9 Latin@ is a political term which “refers first of all to two different but related groups: those who come from and
identify themselves with the countries of what is today called Latin America; and those within the United States who 
are descended from the first group” (  (Wallerstein, 2005, p. 31). 
10 Apartheid schools are schools where 99% - 100% of the student body are students of color
11 Intensely segregated schools are schools where 90 - 99% of the student body are students of color
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    Apartheid is an Afrikaans word defined as “the state of being apart” or literally “apart-
hood”. Apartheid, like de jure segregation in the South, was a formal system of racial segregation 
in South Africa that was legislated by the National Party from 1948-1994 (Kallaway, 1984).     
History teaches that education was an integral part of the dividing practices in South Africa. Part 
of the educational plan used to divide the races in South Africa were pedagogies that provided a 
‘scientific’ method for legitimizing segregated schooling with the expressed purposes of limiting 
aspects of a free and liberal state to Blacks in the nation (Kallaway, 1984).  
    When the term apartheid is used to describe the segregation in New York City public 
schools, it implies the existence of a formalized system of race-based inequities. While, the 
appropriation of the term apartheid to describe the extreme segregation of 21st century Northern 
schools, attempts to excite the imagination and shock the senses, it does so without taking 
responsibility for the similarities to which education has historically been used as a tool to create 
and sustain educational inequities within a stratified society.  
    This stratification can be witnessed on the school district level in New York City. In 
2010-2011, of the thirty-two Community School Districts (CSDs) in New York City, nineteen 
were intensely segregated. This includes all of the CSDs in the Bronx, two-thirds of the CSDs in 
Brooklyn, half of the CSDs in Manhattan and two-fifths of the CSDs in Queens (Kucsera & 
Orfield, 2014).  
While there is only one Community School District in Staten Island, it is home to the 
largest White student population in New York City, the total White student population in this 
CSD is fifty-three percent (Kucsera & Orfield, 2014). Although, Staten Island has the largest 
White student population in the city, the schools on the borough are just as racially segregated as 
the schools on the other four boroughs. In fact, all of the schools on Staten Island are racially 
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segregated with one – third of the schools serving more than 80% White students and the other 
two-thirds of the schools serving more than 60% minority students (Kucsera & Orfield, 2014) 
continuing a pattern of racial segregation for White, African American and Latin@ students.    
The trend of racial segregation for African American and Latin@ students is exacerbated 
in the charter schools across the city. In 2011-2012, approximately 90% of New York City 
charter schools were intensely segregated and 73.2% were considered apartheid schools (Kucsera 
& Orfield, 2014). When intense segregation was examined by borough, Kucsera and Orfield 
(2014) found that 100%, 97% and 90% of all charter schools in the Bronx, Manhattan and 
Brooklyn, respectively, were intensely racially segregated.   
This is an astronomical amount even when compared to traditional public schools in New 
York City. While, 90% of all charter schools in the city are intensely segregated, 72.1% of 
traditional public schools are. There is an even larger gap between the percentage of apartheid 
schools in charter schools (73%) and percentage of apartheid schools in traditional public 
schools (30.4%) (Kucsera & Orfield, 2014). Either way, this presents a troubling trend for 
students, as racial segregation is often coupled with class segregation and creates what 
researchers Kucsera & Orfield (2014) have termed “dual segregation”.  
During the 2010-2011 school year, 48% of all NYC students were classified as low-
income and a vast majority of these students consistently attended apartheid schools; in 1999-
2000, 82.9% of socioeconomically disadvantaged students attended an apartheid school; ten 
years later, during the 2010-2011 school year, 83.1% of low-income students attended an 
apartheid school (Kucsera & Orfield, 2014). The consequences of this are dire. Researchers 
(Alonso, Anderson, Su, & Theoharis, 2009; Frankenberg, Siegel-Hawley, et al., 2010; Goetz, 
2010; Orfield & Lee, 2005) have found that schools isolated by class are often places that 
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constraint students’ educational opportunities and have poor academic outcomes due to the 
school’s limited access to a qualified, stable and experienced teaching staff, less access to 
successful peers, and rarely possess adequate facilities and resources. Similarly, other studies 
(Boyd et al., 2008; Dodson & Schmalzbauer, 2005; Orfield & Lee, 2005; Scafidi, Sjoquist, & 
Stinebrickner, 2007) have found that poverty concentration in a school is a greater influence over 
student achievement than the poverty status of an individual student.  
The centralization of poverty and racial segregation in schools have been shown to 
correspond with lower standardized test scores, higher expulsion and dropout rates, lower 
graduation rates, lower success in college, as well as less access to a challenging curriculum that 
promotes critical thinking and an appreciation of different perspectives (Frankenberg et al., 2010; 
Frankenberg, 2009; Howard, 2008; Moses, Kamii, Swap, & Howard, 1989).   
In sum, “socioeconomic integration is one of the most important tools available for 
improving the academic achievement, and life chances of students” (Kahlenberg, 2012, p. 4). To 
this end, this study examines national and local African American teacher turnover at the level of 
the organization. To understand how the experience of African American math teachers are 
impacted by the character and conditions of their typical school placement, this study does not 
ignore the reality of the ‘isolated school’12. The definition of an isolated school is influenced by 
research, which cites the detrimental effects of race, and class segregation has on the 
achievement of socioeconomically disadvantaged students (Dewing, 1973; England & Meier, 
1985; Frankenberg et al., 2010; Frankenberg & Siegel-Hawley, 2009; Orfield et al., 2012).  
While schools segregated by race and class are beset with negative consequences for 
12 For this study an isolated school is defined as: A traditional public school that is categorized as Title 1, an 
intensely racially segregated school or an apartheid school and at least 70% of the student population are eligible for 
free or reduced lunch.  
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children, there is a mounting body of evidence indicating that desegregated schools are linked to 
important benefits for all students (Boyd et al., 2008; Frankenberg et al., 2010; Sweetland & 
Hoy, 2000). The advantages include but are not limited to: prejudice reduction, heightened civic 
engagement, and greater learning outcomes (Frankenberg et al., 2010). 
School diversity for 21st century students should no longer be an option. Even though, 
the politics of racial, ethnic and income diversity may be difficult, normalizing the existence of 
segregated and apartheid schooling ignores the transformative power of integration and locks our 
society into repeating sinister patterns of racial and class subjugation found in previous decades.  
It holds that breaking the cycle of racially identifiable schooling is crucial for three 
reasons: 
(1) separate educational settings continue to be associated with profoundly unequal education 
opportunities (Ainsworth-Darnell & Downey, 1998; Alonso, Anderson, Su, & Theoharis, 
2009; Knaus, 2007; Kohli, 2012; Logan, Minca, & Adar, 2012)  
(2) racially diverse teaching staffs are better able to reach a broad array of students’ learning 
styles, communicate with families of different backgrounds as well as provide leadership 
reflecting the importance of positive cross-racial relationships, and  
(3) Teachers of Color serve as role models and cultural brokers for Students of Color 
(Clewell, Puma, & McKay, 2005; Dee, 2004, 2005; Easton-Brooks, Lewis, & Zhang, 
2010; Irvine, 2002; Villegas & Irvine, 2010; Villegas & Lucas, 2002).  
The Call for Teachers of Color 
The lack of specificity African American math educators leads to uncertainty on how to 
frame the issue or even worse not to address it at all. To date, the field has little information 
about characteristics of African American educators and more specifically, African American 
math teachers. Demographics or teacher attributes such, as race is often an implicit factor 
discussed in teacher turnover research.  
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Teachers of Color are “two to three times more likely than White teachers to be 
employed in hard-to-staff schools” (Ingersoll & May, 2011, p. i). Teachers in hard-to-staff 
schools are often unsatisfied with the facilities, leadership, personal empowerment and 
opportunities for professional development (Frankenberg, 2009; National Education Association, 
2012; Smithers & Robinson, 2003). These schools, which often serve students who are 
economically disadvantaged, are highly vulnerable to the instability high teacher turnover and 
challenging recruiting diverse staff presents. 
It has been found that racially or ethnically diverse teachers have a profound impact on 
students’ of color comfort in the classroom, act as liaisons between the community and the 
school, and as a cultural liaison for students, introducing them to the school’s culture that is 
mainly White, middle class (Tyler, Yzquierdo, Lopez-Reyna, & Saunders-Flippin, 2004). 
Equally important, diverse teachers serve as activists and advocates for student growth and 
development and "increasing academic achievement for minority students by bridging the 
differences between cognitive and learning styles" (Bone & Slate, 2011, p. 3). 
Along these lines, research has identified several cultural/professional roles through 
which Teachers of Color enhance the educational opportunities for students of color. Teachers of 
Color: (a) serve as role models; (b) may have a greater opportunity to improve the academic 
success and positive school experiences of minority students; (c) engage in culturally and 
linguistically responsive teaching practices and; (d) work as agents of change (Achinstein & 
Ogawa, 2012; Delpit, 1995; Dixson & Dingus, 2008; Hess & Leal, 1997; Howard, 2008; Irvine, 
2002, 2003; Ladson-Billings, 1992; Santamaria, 2009; Smith-Maddox, 1998; Villegas & Irvine, 
2010; Villegas & Lucas, 2002; Villegas et al., 2012; Ware, 2006).   
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In terms of academic achievement, Dee (2004) conducted one of the few studies 
analyzing the impact of student-teacher racial congruence on scholastic performance. Dee (2004) 
revealed that racial symmetry resulting from pairing students with teachers of like races 
significantly increased mathematics and reading scores for African American and White 
students. Additionally, the study demonstrated the effects of racial congruence were stronger in 
predominately African American schools with high poverty rates (Dee, 2004, 2005). For these 
reasons, the decline of Teachers of Color mainly attributed to turnover is problematic, especially 
when compared to African American teachers and White teachers. As illustrated in Figure 5, for 
four cycles of the Teacher Follow-Up Survey (TFS) data, total turnover rates for African 
Americans were higher than those for White teachers. Moreover, this gap has widened in the last 
decade calling for educational policy that can “provide longer-term solutions [for the] immediate 
school staffing needs in high-minority urban schools” (Boyd et al., 2010, p. 22). 
Figure 5. Turnover rates for African American and White Teachers for selected years.13 
When discussing the diversity of the teacher workforce, teacher testing is a relevant and 
essential component of the arguments. “Beginning in the 1960's, states began testing prospective 
teachers in a direct effort to ensure that teachers meet minimum standards for basic skills and 
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subject knowledge” (Angrist & Guryan, 2004, p. 241). From this point on, current research has 
found that pass rates on certification exams vary by race. In a 1999 report, Gitomer et al. 
reported a “pass rate of 91 percent for whites, in contrast with 69 percent of blacks and only 59 
percent for Hispanics, the ethnic group with the highest Praxis failure rate” (Angrist & Guryan, 
2004, p. 245).  
While this may be true, “there is relatively little empirical work linking teacher licensure 
test scores to student achievement” (Angrist & Guryan, 2004, p. 241). Additionally, Sass (2011) 
found “regardless of race, these tests do not function as a good screen for teaching effectiveness 
in reading, but they do function as a reasonable screen for effectiveness in math” (Harris & Sass, 
2011, p. 23). Nonetheless, colloquially, certification exams remain to be used as the rationale for 
why there are so few Teachers of Color. Case in point, for an investigative report for the 
Amsterdam News, journalist Mfuni, found that during the 2001-02 school year, 27.2% of the 
approximately 8,000 new teachers hired were African American and this percentage sharply 
declined to 14.1 percent in just five years (Mfuni, 2006).  
When asked by Mfuni why the number of African American teachers has declined so 
steeply, a New York City Department of Education spokesman, Keith Kalb stated, “that among 
several factors, the certification requirement the state approved in 2001 – requiring all teachers to 
be certified by 2005 or be terminated – contributed to the decline” (Mfuni, 2006). Kalb also 
reported, “a second factor in the change in the number of available minority teacher candidates 
has been the attraction of other careers” (Mfuni, 2006). 
Kalb’s response is indicative of the reasoning often used to explain the low numbers of 
African American in the classroom. However, what is discussed to a lesser degree is why 
African American teachers leave the classroom. According to public-use data provided by the 
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National Center of Educational Statistics using the 2004-05 Teacher Follow Up Survey for 
Current Teachers, found the turnover determinants for African American movers were 
significantly different from the turnover determinants of White movers (National Center for 
Education Statistics, 2008, Table 7). 
It was found that the conditions that most correlated with African American teachers’ 
departures were related to dissatisfaction with their previous school. However, what is the most 
surprising are the gaps that exist among the reasons White teachers and African American 
teachers leave their schools.  
Specifically, while 20.5% of former African American teachers cited dissatisfaction with 
professional development opportunities as either 'very important' or 'extremely important' in their 
decision to move from one school to another only 12% of White teachers did so. This represents 
a 52% difference between African American and White teachers. Another significant gap exists 
between African American (15.4%) and White teachers (9.7%) who stated they ‘did not have 
enough autonomy’ in their previous schools as either a 'very important' or 'extremely important' 
reason for moving. This represents a 45% difference between African American and White 
teachers.  
These differences in the turnover determinants between African American and White 
teachers’ turnover determinants allude to the differences in professional experiences and the 
legacy of inequities that are part of the employment histories of African American teachers. A 
detailed illustration of these difference are found in Figure 6 which highlights the percentage of 
2004–05 African American and White public school national 'movers' who rated various reasons 
as either 'very important' or 'extremely important' in their decision to move from their 2003–04 
base year school.  
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Figure 6. Comparison of turnover determinants for African American and White movers, SY 2003-04.14 
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The discussion mentioned above outlines the reasons that may be responsible for the 
higher rate of departure for African American teachers as compared to White teachers. Table 1 
shows the percentages for and differences between African American and White teachers who 
stayed in their current school placement, moved to another school or left the profession. As 
demonstrated in Table 1 the rates of departure from current school placements for African 
American teachers are significantly and consistently higher than White teachers. Table 1 also 
includes total turnover for both races. In fact, the 2000-01 and 2007–08, school years represent a 
120.36% difference, demonstrating a tremendous gap between the two races.      
 Table 1. 
National Annual Turnover Rates, by Percent, for African American and White Teachers by Base Year15 
BY 2000-01  BY 2004–05 BY 2007–08 
AA16  White  Percent 
Difference 
AA White  Percent 
Difference 
AA  White  Percent 
Difference 
Stayers 82.2 83.9 2.05% 79.3 85.2 7.17% 79.8 84.4 5.6% 
Movers 8.4 7.9 6.13% 9.7 7.5 25.58% 10.3 6.7 42.35% 
Leavers 9.4 8.2 6.82% 11.0 7.2 41.76% 9.9 8.9 10.64% 
Turnover 17.8 16.1 10.03% 20.7 14.7 33.9% 20.2 15.6 25.7% 
Turnover Percent Difference from BY 
2000-2001 to BY 2004 – 2005  
15.06% 9.09% ______________________________ 
Turnover Percent Difference from 2004-2005 to 2007 – 2008 2.44% 5.94% ----------- 
Turnover Percent Difference from 2000-2001 to 2007 – 2008 12.63% 3.14% ----------- 
In conclusion, since African American teachers are more likely to work in hard to staff 
schools serving African American students, it is crucial for educational researchers to determine 
what aspects of the work environment are barriers to retaining African American teachers.  
These schools are oft labeled 'hard-to-staff' because they “possess the lowest amount of all forms 
of capital. Their facilities are often run-down; they lack adequate amounts and quality of 
instructional materials, their teachers have few opportunities for high-quality professional 
15 Adapted from: National Center for Education Statistics, 2009, Table 0809.021 
16 AA = African American  
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development, new teachers are not mentored or involved in formal induction programs, and 
decision-making is often highly centralized" (Achinstein et al., 2010, p. 98). 
Chapter Two Conclusion 
The above discussion tied together the available scholarship that relates to African 
American teacher turnover the purpose of contextualizing this study’s research question: what 
are the factors associated with the intentions of African American math teachers to turnover? 
This literature review was organized around three themes this study views as vital for 
understanding turnover among African American math teachers. They are factors that are 
associated with turnover among American public school teachers, public school Teachers of 
Color and public school Teachers of Mathematics.  
The subsequent chapter will outline the methodology employed for this dissertation, 
Chapter Four will reveal, in detail, the statistical findings germane to this quantitative study and 
Chapter Five will present an analysis of the results presented in Chapter Four and how these 
findings will be used to build the theory of Critical Racial Socio-Political Mathematics Theory. 
This chapter will also present conclusions, implications, and policy recommendations. 
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CHAPTER THREE: METHODOLOGY 
Introduction 
Unlike other studies examining the factors associated with turnover for Teachers of Color 
or teachers of mathematics, this dissertation is a targeted examination of a subpopulation within 
Teachers of Color – African American teachers. This study intersects this racial category with 
content area – Mathematics – to place the African American math teacher at the center of the 
turnover discussion. Thereby, this is an empirical study which tells the story of the 11,070 
African American teachers across the nation who led thousands of mathematics classrooms 
during the 2011-12 school year, by investigating the following research question: what are the 
factors associated with the intentions of African American math teachers to turnover? 
This study has been designed to undergo the task of applied theory building that will 
result in a “clear and simple explanation of how a phenomenon works in the real world” 
(Lynham, 2000a, p. 270). The phenomena this dissertation investigates are the circumstances that 
have led to substantially higher turnover rates for Teachers of Color than White teachers 
(Frankenberg, Taylor, & Merseth, 2010; Ingersoll & May, 2011).  
To date, too many of our nation’s public schools that are segregated by race and class. 
Orfield, Kucsera, & Siegel-Hawley (2012) found that “half of the African American students in 
the Chicago metro, and one-third of African American students in New York, attend apartheid 
schools…nationally 15% of African American students, and 14% of Latino students attend 
apartheid schools”. ‘Apartheid schools’ have been defined by Frankenberg (2009) to be a school 
where 99% – 100% of the student body are minority students, or conversely, schools where 0% - 
1%-White children are in attendance.  
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While, racial segregation of students and teachers in public schools is currently receiving 
some attention from selected researchers, (Frankenberg & Siegel-Hawley, 2010; Frankenberg, 
2006; Orfield et al., 2012; Orfield & Lee, 2005), the examinations have yet to include a 
discussion of teacher turnover. This leaves the field devoid of an understanding of the ways 
intersection of organizational and individual demographics [including racially segregation and 
teacher race] influences teacher job satisfaction” (Fairchild et al., 2012, p. 174) and subsequently 
turnover.  
A race-neutral understanding of teacher turnover has prevented an adequate explanation 
to be offered that can be used to interpret the phenomena of the increase in teacher diversity 
occurring alongside an increase in turnover among Teachers of Color during the past two 
decades. In an update to an earlier study (Ingersoll & Merrill, 2012), researchers Ingersoll, 
Merrill and Stuckey (2014) found  “the teaching force has rapidly grown more diverse…the 
diversification of the teaching force is all the more remarkable because it has occurred in spite of 
the high turnover rate among minority teachers” (Ingersoll, Merrill, & Stuckey, 2014, p.18).  
The consequences for the lack of attention paid to Teachers of Color are the dearth of 
literature available to researchers, which studies how race/ethnicity influences turnover for 
Teachers of Color by content area. The increased diversity in the field coupled with increased 
turnover among Teachers of Color begs for an in-depth evaluation of specific teacher 
populations. While, little research dedicates its full attention to subpopulations of Teachers of 
Color, it is possible to identify some general facts about Teachers of Color.  
Teachers of Color are: urban public school teachers, employed in high needs schools, 
work with majority minority students (Connor, 2011; Frankenberg & Siegel-Hawley, 2010; 
Ingersoll & May, 2011a), are experiencing higher turnover rates than previous years (Ingersoll et 
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al., 2014) and cite lack of autonomy in their classrooms as reasons for leaving their school or the 
profession (Ingersoll et al., 2014). Despite this, the field has few strategies on combatting the 
increased turnover rates for Teachers of Color without recruiting Teachers of Color who are most 
likely to leave the profession prematurely.   
 While it is possible for the primary purpose of this study to be met by examining the 
2011-12 School and Staffing Survey, Restricted File Version, an analysis of the 2012-13 Teacher 
Follow-Up Survey of Current and Former Teachers is critical for a researcher who is delving 
deeply into the phenomenon of turnover among Teachers of Color. The three datasets are used in 
this study for the expressed purposes of combating an essentialist view of Teachers of Color that 
is currently dominating policy solutions and research questions. When educational researchers 
and policymakers discount the differences between Teachers of Color, it takes for granted that 
there may be unique conditions within public education that may affect one group of Teachers of 
Color differently than another group of Teachers of Color.  
 “Ultimately, many assertions about Black teachers are not gleaned from inclusive 
datasets, or a deep historical or contemporary analysis of the work experiences of Black teachers. 
As a result, anecdotal conjectures tend to monopolize relevant policy discussions, which do little 
to foster in-depth analysis of Black teachers and the specific organizational, managerial and 
political processes that may influence their occupational experiences, turnover rates and 
satisfaction” (Connor, 2011, p. 5). 
As a result, this study seeks to discover empirically the conditions that disproportionally 
impact African American math educators by creating a sophisticated and comprehensive study of 
turnover using the most robust and broad tools available to educational researchers – the Schools 
and Staffing Survey and its two Follow-Up Surveys. This study is designed to replace “anecdotal 
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conjectures” (Connor, 2011, p. 5) with facts and figures. In Souls of Black Folk (1903), 
American sociologist, historian, civil rights activist and Pan-Africanist, W. E. B. Du Bois 
critiques the scholarship centered on the experiences of Africans in America by noting that “we 
seldom study the condition of the Negro today honestly and carefully. It is so much easier to 
assume that we know it all” (DuBois, 1903, p. 95). Heeding Dr. Du Bois’ jarring evaluation, this 
study is a vigorous, careful and honest investigation of the condition of the African American 
teacher, more than a century after Dr. DuBois’ critique. 	
The paradox of increased recruitment occurring simultaneously with increased turnover 
among Teachers of Color, calls for “a statement of relations among concepts within a set of 
boundary assumptions and constraints” (Bacharach, 1989, p. 496) in other words a “systematic 
approach to describing phenomenon that adds to our understanding” (Upton, 2006, p. 22) or 
more loosely defined, theory is needed. When seeking to understand a phenomenon through 
theory, not all theory is the same. “Good theory is often seen as that which can be used in a 
manner to aid us in understanding the world around us…[and makes] a substantial contribution 
to the knowledge base of a field” (Tuttle, 2003, p. 76, 78). In the absence of applicable theory, 
one may find it necessary to create or build one that will explain experiences in the world that 
have been previously unexplored.   
Theory building involves the “purposeful process or recurring cycle by which coherent 
descriptions, explanation and representations of observed or experienced phenomenon are 
operated, verified or combined” (Upton, 2006, p. 22). As a methodology, applied theory building 
begins with the researcher making a choice. He or she must first decide whether to use the 
‘research-then-theory’ approach, which involves using current data to guide the theory building 
process or the ‘theory-then-research’ approach, which begins with the theory being 
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conceptualized then tested (Tuttle, 2003, p. 76). 
Dubin, an industrial psychologist, is a recognized and noted scholar in applied theory 
building and advocates for a “theory-then-research and quantitative hypothetico-deductve 
approach to applied theory building” (Lynham, 2002, p. 242). An applied theory building 
methodology was chosen for this study due to the recognized gap between theory and practice in 
teacher education (Grossman, Hammerness, & McDonald, 2009, p. 275) and the need for theory 
that explores the experiences of African American teachers of mathematics.  
While the “mathematics education community has yet to resolve the issue of what the 
mathematical learning goals should be in classrooms serving African American students and 
students from other underserved groups” (Cobb & Jackson, 2013, p. 6), education policy has yet 
to address the rising rates of turnover among Teachers of Color without creating a revolving door 
for minority teachers. As a result, this study casts a wide net in order to integrate contributions 
from other fields to guide scholarship in K-12 public education intended to address the problem 
of turnover for Teachers of Color, specifically, African American math teachers.  
Dubin’s Model of Applied Theory Building 
“There are a number of strategies and methods that the theory builder can use to develop 
applied theory. Each strategy and method is informed by assumptions about what makes for 
knowledge and in turn good theory—and each is a way of seeing and understanding the 
phenomenon central to the theory” (Lynham, 2002, p. 242). Dubin’s methodology for applied 
theory building provides a comprehensive guide to theory building. Dubin’s applied theory 
building methodology occurs in three distinct stages – concept development, defining of 
prepositions and testing. The first stage, concept development stage, includes four distinct steps 
that are detailed in Table 2. 
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Table 2.  
Stage One of Dubin's Applied Theory Building Methodology17  
Phase Purpose 
Units Identify the elements that interact to create the phenomenon 
observed. During this stage the elements or units are presented 
and defined.  
Laws of Interaction  State the relationships and effects each unit has on the others  
Boundaries  Boundaries are defined to help focus attention on forces that 
could affect the interplay of the units  
System States  Systems states are included because the units, influenced by 
forces around them and interact differently in different 
situations.  
  
 Once the concept development stage and four steps are completed, the researcher moves on 
to the fifth step in the Dubin process. This step asks for the author of the theory to define 
propositions about the model that are considered logical and true (Lynham, 2002). Once this is 
completed, the researcher moves on to the testing stage of the methodology and follows steps 6 
through 8, which are detailed in Table 3.  
Table 3.  
Stage Three of Dubin's Applied Theory Building Methodology18 
Phase Purpose 
Empirical Indicator  Convert each unit into an empirical indicator that can be tested  
Hypotheses   Create research questions to direct the focus of the research  
Testing  Determine whether or not the results approximate the 
propositions  
 
 “Although it is important for researchers/theorists to consider the entire scope of Dubin’s 
model for effective theory building, the theoretical and the research operation side of the 
methodology are often separated in the theory building process” (Tuttle, 2003, p. 91). In order to 
																																																						
17 Adapted from: Lynham, 2002; Tuttle, 2003; Upton, 2006 
18 Adapted from:	Lynham, 2002; Tuttle, 2003; Upton, 2006  
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refine the Dubin process yet complete the theoretical and research side of applied theory building 
methodology, this study chooses to use Dubin’s model as a guide but applies a broader, more 
applicable version of Dubin’s theory building process: the Lynham’s General Method of Applied 
Theory – Building (Lynham, 2002b).   
Lynham’s General Model of Applied Theory Building 
The applied theory building methodologies developed by Dubin and Lynham both rely on 
conducting quantitative analysis to develop knowledge. However, the rigidness of the Dubin’s 
methodology follows the “fundamental positivist principle [of] mandating a rigorous separation 
of facts and values” (Fischer, 1998, p. 132) found in many empirical studies. The positivistic 
perspective in social sciences validates empirical work “as a genuine "scientific" endeavor [and] 
social scientists are instructed to assume a "value-neutral” orientation and to limit their research 
investigations to empirical or "factual" phenomena” (Fischer, 1998, p. 132).  This perspective is 
in direct opposition to the critical analysis of teacher turnover that this empirical study is 
designed to research. 
 “For the postpositivist, the crucial debates are seldom over data per se, but rather the 
underlying assumptions that organize them” (Fischer, 1998, p. 138). The postpositivist objective 
of this study is to embrace and “not to reject the scientific project altogether, but to recognize the 
need to properly understand what we are doing when we engage in any form of research” 
(Fischer, 1998, p. 140). It is this awareness that required that the researcher forgo the popular 
purely positivistic methodology of applied theory building created by Dubin, in favor for the less 
stringent yet equally rigorous methodology developed by Lynham. Lynham’s General Model19 
has been criticized in the field of management for “its generic nature” (Upton, 2006, p. 69). The 
19 For brevity purposes, Lynham’s General Model of Applied Theory Building and Lynham’s General Model will
be used interchangeable.   
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openness of the Lynham’s model creates a post-positivistic perspective towards theory building 
that is necessary for this study. 
This dissertation stands on the belief that race-neutral conversations leave the field 
devoid of highly effective, innovative and pragmatic policy measures that will support Teachers 
of Color mainly African American math teachers. Without theory that is built around the ways 
this population of teachers experiences the world, the problem of turnover among Teachers of 
Color cannot be adequately understood and will not be combatted. While this study does not 
assume there is one truth or one reality it does lean on the “logic of the conceptual nature of 
theory to reflect the nature of what is observed” (Tuttle, 2003, p. 81). 
This research holds that “when the ideology of racism is examined, and racist injuries are 
named, victims of racism can find their voice. Further, those injured by racism discover that they 
are not alone in their marginality. They become empowered participants, hearing their stories of 
others, listening to how the arguments are framed, and learning to make the arguments 
themselves” (Solorzano & Yosso, 2002, p. 44). As such, this is research is not only deeply 
informed by Critical Race Theory which emphasizes the importance of capturing the “narratives 
of marginalized groups” (p. 248) this study, it is attentive to the warning of Critical Race 
scholars find pure quantitative research to be incongruent with a Critical Race Theory framework 
(DeCuir-Gunby & Walker-DeVose, 2013) due to its traditionally positivistic nature. 
As a consequence, this study uses a theory building methodology borrowed from Dubin’s 
rigorous and systematic process, the Dubin Method will not be employed in this study due to its 
positivistic paradigm. Rather, as a post-positivistic study, Lynham’s theory-then-research, five-
phase applied theory building research approach, will be utilized in this study. The five stages 
are illustrated in Figure 7. 
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Figure 7. Five Phases of Lynham's General Model of Applied Theory Building Methodology	20	
Lynham’s General Model: Conceptual Development Phase 
The first phase in the Lynham’s General Model is the ‘Conceptual Development’ phase. 
The purpose of this phase is to “develop an informed conceptual framework that provides an 
initial understanding and explanation of the nature and dynamics of the issue, problem, or 
phenomena that is the focus of the theory” (Tuttle, 2003, p. 91). This phase emboldens the 
theorist to have a “disciplined imagination” (Weick, 1989). As with the problem solving process 
in mathematics, during this phase, the trial-and-error process and “deliberate diversity introduced 
into the problem statements, thought trials, and selection criteria” (Weick, 1989, p. 516) are 
valued.  
During the conceptual development phase, this researcher follows the call of the 
philosopher and educator, Maxine Greene to “explore living in awareness and ‘wide-awakeness’ 
in order to advance social justice” (Goodman & Teel, 1998, p. 62). My experiences teaching in 
and exiting from hard-to-staff urban public schools, has allowed me to develop a sociological 
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imagination, an awareness of and critical standpoint about education that I bring to the work of 
telling the quantitative story of the African American math educator.  
“Mathematics identity also includes employing mathematics to change the conditions of 
one’s life” (McGee, 2014, p. 11). As an African American mathematics educator formerly 
employed in a number of racial segregated public schools in New York City, I have used 
mathematics as a sense-making tool and in this empirical study, I use mathematics as a liberatory 
tool to imagine solutions to problems beyond what research has currently offered. Following the 
footsteps of “Maxine Greene [who] recalls the power of imagination, and the importance of not 
limiting possibilities by current patterns and relationships” (Michelli & Keiser, 2004, p. 56) in 
order to “notic[e] what there is to be noticed” (Michelli & Keiser, 2004, p. 191).  
This study postulates that the current and historical experiences of self-identified African 
American teachers cannot be separated from race, identity and power. As such, the theories of 
Sociopolitical Mathematics and Critical Race Theory have been used in the conceptual 
development phase to build the theory of Critical Racial Socio-Political Mathematics (CRS-PM). 
The two theories have been used to deconstruct how the intersectionality of race, identity and 
power influence the national turnover rates for African American teachers of mathematics. 
This study is designed to both challenge and supplements the dominant narrative regarding 
the factors that impact turnover for African American math teachers. It does this by placing a 
premium on experiential knowledge (Solorzano & Delgado Bernal, 2001), and by capturing the 
ways race and racism influence how African American teachers engage with and enact their 
work. In this study, Critical Race Theory (CRT) will be applied as a theoretical lens to examine 
turnover of African American math teachers by weighing alternative explanations currently 
provided by the literature while advocating for social justice and the reduction of racism. 
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Particularly, CRT will be used to identify what role, if any, racial and racialized experiences 
have on determining turnover for current and former African American licensed, full-time 
teachers of mathematics.  
Critical Race Theory proposes that racism is “integral, permanent, and an indestructible 
component” of American society and institutionalized in the everyday workings of the United 
States (Bell, 1992, p. 33), as such, experiences with racism are commonplace in the lives of 
African Americans (Delgado & Stefancic, 2011). There are five distinct tenets in Critical Race 
Theory (CRT). They are: counterstorytelling, the permanence of racism (Bell, 1992), Whiteness 
as property, interest convergence and the critique of liberalism (Delgado & Stefancic, 2011).  
While the tenets of Critical Race Theory are instrumental for examining race in America, the 
canons originated in the field of law (Bell, 1992).  
Therefore, they do not entirely address how the institutionalization of race, racism and 
racialization in American public schools has made the “majority of public schools both a source 
and [a] mirror of social apartheid in America” (West, 1999, p. 277). When developing the 
concept for Critical Racial Socio-Political Mathematics the tenets of CRT used came from the 
scholarship pioneered by Ladson-Billings and Tate, the first scholars to find the relevancy and 
application of Critical Race Theory to education (Ladson-Billings, 2013; Ladson-Billings, 1998; 
Tate & Ladson-Billings, 1993). Due to the evolutionary nature of critical race scholarship, the 
tenets used in this study are: 
1. belief that racism is normal or ordinary, not aberrant, in U.S. society;
2. interest convergence or material determinism;
3. race as a social construction;
4. intersectionality and anti-essentialism;
5. voice or counter-narrative
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The aforementioned precepts allow for a theory to be imaged that analyzes the ways 
“race [is used] as a primary tenet of inequality” (Ladson-Billings, 2013, p. 34) in and out of the 
mathematics classroom. As a result, the tenets of Critical Race Theory were extended and 
applied to Critical Racial Socio-Political Mathematics to meet the goal of deconstructing the 
ways school climate and organizational factors work to “re-inscribe racism and deny people their 
full rights” (Ladson-Billings, 2013, p. 45). For a complete description of the evolution of the 
tenets of CRT and how they are being applied to CRS-PM during this phase of Lynham’s 
General Model, see Table 4.  
Table 4.  
Conceptual Development of CRS-PM Using Tenets of Critical Race Theory  
Tenet Scholarship Definition Application of CRT to CRS-PM 
Racial Realism (Brown & Jackson, 2013, p. 18) 
Racism is permanent in 
American society  
The normalization of macro-level 




2013, p. 38) 
The search for ways to align 
the interest with the 
dominant group with those 
of racially oppressed groups 
The strategic alliance of non-Black 
groups to the cause of diversifying 
the teaching force. 
Race as a Social 
Construct 
(Ladson-Billings, 
2013, p. 39) 
The power of a social reality 
that allows for significant 
disparities in the life 
chances of people based on 
the categorical 
understanding of race.  
The power the social reality of 
racism has on an African American 
math teacher’s professional 
perceptions, experiences, 





2013, p. 39) 
The intersectionality of 
identities and an 
examination of how their 
combinations play out in 
various settings.  
The impact the reduction of one’s 
identity to a group identity has on the 
African American math teacher’s 
work experiences and 
professionalism.   
Counternarrative (Ladson-Billings, 2013, p. 40) 
The capturing of 
ethnocentric and hegemonic 
ways stories can and do 
operate.  
The awareness of a racialized or 
racializing experience through 
storytelling.  
Due to the inability for CRT to tackle the complex intersectionality of organizational and 
school climate factors within mathematics education, a sociopolitical approach to mathematics 
was introduced to the study. Within the sociopolitical framework, mathematics education is 
politicized and “implicated in the functioning and distribution of power in social relations” 
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(Valero, 2007, p. 226). The sociopolitical frame in mathematics contends that power is defined 
as the “capacity of the social actors to position themselves in different situations through the use 
of various resources” (Valero, 2007, p. 226) 
As with Critical Race Theory, where the permanence of race is an undeniable fact, within 
the sociopolitical mathematics framework, power is omnipresent and is defined by one’s 
capacity to participate in social action. As such, the Socio-Political Mathematics framework 
allows for an analysis of mathematics education beyond the classroom walls and into the larger 
school organization. The benefits of moving beyond the classroom allows researchers to “make 
evident the mechanisms through which different actors [mathematics teachers, administrators, 
students, parents, community members] are positioned as influential or non-influential 
participants and how they get included or excluded in decision-making” (Valero, 2007, p. 226).  
Sociopolitical researchers in mathematics education have expressed concern with the 
field being used as a means to privilege some and exclude others (Borba, 1990; Gutiérrez, 2013; 
Hand, Taylor, & Nasir, 2008; Martin, 2009; Tate & Rousseau, 2002; Valero, 2007; White, 2003). 
Power, politics, privilege, and space are key constructs inherent in sociopolitical mathematics 
that is used in this study to understand turnover for African American mathematics teachers. 
The theory of Critical Racial Socio-Political Mathematics seeks first to discover then to 
understand the unique socio-political contexts of the school organizations that employ African 
American teachers. To demonstrate a ‘disciplined imagination’ “race is understood as a 
sociopolitical historically contingent construct” (Martin, 2009, p. 298) with power being directly 
linked to racism and examined as it is “manifested in the mathematical experiences” (Martin, 
2009, p. 314) of teachers. 
Research exists within math education, which examines on how race and racism 
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influence the ways Students of Color are positioned as learners of mathematics (Darling-
Hammond, 2000; Hand, Taylor, & Nasir, 2008; Howard, 2001; Jackson & Wilson, 2012; White, 
2003). Martin (2009) notes that this body of work often asks two similar questions: how do 
students embrace or contest the racial or other identity-related ascriptions that are imposed upon 
them, and how does this negotiation of identity affect mathematics learning (Berry, 2005; Hand 
et al., 2008, 2008; Jackson & Wilson, 2012; Martin, Gholson, & Leonard, 2010; Martin, 2007; 
White, 2003). These studies have given the field insight into how race impacts students of color. 
However, there is still a void in the field on how Teachers of Color, specifically African 
American teachers, negotiate and enact their positions as mathematics educators.  
    This leads to two dynamic questions that must be explored: how do African American 
mathematics teachers embrace or contest the racial ascriptions that are imposed upon them, and 
how does this negotiation of identity impact professional practices and career trajectories? An 
examination of turnover determinants through the lens of sociopolitical mathematics allows for a 
more nuanced understanding of school-based inequalities than will an examination using Critical 
Race Theory alone. Therefore, this research follows the “sociopolitical turn” (Gutiérrez, 2013, p. 
40) in mathematics education, seeing “knowledge, power, and identity as interwoven, arising
from, and constituted within social discourses [in order]…to transform mathematics education in 
ways that privilege more socially just practices” (Gutiérrez, 2013, p. 40).   
    While mathematics is often seen as a body of well-defined, and scientific limited 
knowledge - it is also a knowledge|power21 and collection of ways of knowing that is grounded 
on social and political practices which are elevated by the five aspects of sociopolitical 
mathematics. The aspects of sociopolitical mathematics are: identity, power, transparency, 
21  | indicates the equality between the two identities
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subjectivity and agency/voice (Gutiérrez, 2010).  
The aspects of sociopolitical mathematics analyzes of mathematics education through the 
lens of power and makes “evident the mechanisms through which different actors [mathematics 
teachers, administrators, students, parents, community members] are positioned as influential or 
non-influential participants and how they get included or excluded in decision-making” (Valero, 
2007, p. 2006). The aspects of sociopolitical mathematics used to conceptualize the theory of 
Critical Racial Socio-Political Mathematics are organized in Table 5. 
Table 5.  
Conceptual Development of CRS-PM Using Aspects of Sociopolitical Mathematics 
Aspect Definition Application of SPM to CRS-PM 
Identity The ability to self-identify and the 
impact the teacher’s self-identity 
has on how they enact their work.  
How an African American math teacher’s self-
identity impacts how they enact their work.  
Power The construction and circulation of 
power. 
The construction and circulation of power 
relationships within the math classroom and 
school between administrators- 
teachers/teacher-teacher/teacher-students. 
Transparency The process of recognizing, 
deconstructing and making 
explicit normative practices, 
operating paradigms, and social 
discourses. 
The process of recognizing, deconstructing and 
making explicit normative practices, operating 
paradigms, and social discourses that 
privileges mathematics and impacts how an 
African American math teacher enacts their 
work.   
Subjectivity Highlights the idea that individuals 
are not fixed, they defy categories 
and that they are positioned within 
practices that construct them.  
Highlights the ways African American math 
teachers defy categories and that they are 
positioned in order to uncover the practices 
that construct them.  
Agency/Voice Illustrates the ability individuals 
have to enact their identities and 
actively negotiate their 
experiences within their space.  
The illustration of the ways African American 
math teachers enacts their identities and 
actively negotiates their experiences within the 
math classroom and the school.   
Note: Adapted from Gutiérrez (2010) 
One of the goals of this dissertation is to understand the phenomenon of increased teacher 
diversity and increased turnover among Teachers of Color by building the theory of Critical 
Racial Socio-Political Mathematics. More specifically, CRS-PM has been conceptualized to 
understand how racialized constructions to the conditions that the teaching and learning of 
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mathematics occur within. CRS-PM is imagined to be a tool that examines “how mathematics 
learning and participation can be characterized as racialized forms of experiences; that is, as 
experiences structured by the relations of race and power that exist in the larger society” (Martin 
& McGee, 2009, p. 211).  
Mathematics education rarely examines racial equity among teachers and has a prescribed 
notion of what constitutes as valid research within the field ignoring “the social, political, 
economical and historical configuration where mathematics education practices are given 
meaning” (Pais & Valero, 2010, p. 36). Even if this understanding is inserted, it does not address 
how race colors meaning. The development of CRS-PM is an opportunity to “broaden theoretical 
frameworks that allow us [researchers in math education] to understand mathematics education 
and not just mathematical learning.  
According to Lynham’s General Model of Applied Theory Building, the outcome of the 
conceptual development phase is the demonstration of a disciplined imagination with logical 
rigor, and the imagination should be used to demonstrate diversity in thought (Weick, 1989). 
Besides what has previously been presented, to show successful completion of this phase, each 
of the tenets of Critical Race Theory and each of the aspects of Socio-Political Mathematics have 
been matched with one another to conceptualize the components of Critical Racial Socio-
Political Mathematics.  
To fully explore the phenomenon of increased turnover for African American math 
teachers, the critical choice was made to take a multilevel approach to the work. This decision 
impacted the research design and how the data will be collected, analyzed, and this is discussed 
in detail later in this chapter as part of phase three of the Lynham General Model.    
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Lynham’s General Model: Operationalization Phase – Preparation 
To complete the conceptual development phase and prepare for Phase Two – 
Operationalization – the researcher found it necessary to position the imagined components of 
CRS-PM within five units and five levels of analysis. Using this structure, the first level is 
global. Within the global level, the scope of work conducted by an African American math 
teacher is set outside their place of employment and is situated within a social, historical and 
contemporary context. Within this level the work of an African American math educator 
encompasses the world in which they live and their whole selves. This level comes out of a 
combination of the applications of ‘Racial Realism’ from Critical Race Theory and ‘Power’ from 
Socio-Political Mathematics22.  
The second level of analysis is macro. Within this level of analysis, the work conducted 
by an African American math teacher is situated within the field of mathematics education. This 
level examines how turnover for African American math teachers is impacted when “race [is] 
used as a categorical variable, as opposed to a social construct” (McGee, 2014, p. 8). This phase 
is a combination of the applications of ‘Race as a Social Construct’ from Critical Race Theory 
and ‘Identity’ from Socio-Political Mathematics23.  
The third level of analysis is meso and the scope of the work conducted by an African 
American math teacher is set within the school community. This level takes into account how the 
organization and climate of the school impacts how an African American math teacher enacts 
their work. Additionally, this phase is a combination of the application of ‘Counter-Narrative’ 
22 See Tables 4 and 5 for the application of Critical Race Theory and Sociopolitical Mathematics to Critical Racial
Socio-Political Mathematics 
23 See Tables 4 and 5 for the application of Critical Race Theory and Sociopolitical Mathematics to Critical Racial
Socio-Political Mathematics 
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from Critical Race Theory and ‘Transparency’ from Socio-Political Mathematics24. 
The fourth level of analysis is micro and occurs behind the classroom doors. This level 
explores the factors that influences “how African American math teachers convey a sense of 
purpose to students for engaging in and becoming proficient in school mathematics” (Cobb & 
Jackson, 2013, p. 11). It explores how the school organization and the school climate impact the 
professional experiences of African American math teachers. This phase is a combination of the 
application of ‘Intersectionality and Anti-Essentialism’ from Critical Race Theory and 
‘Subjectivity’ from Socio-Political Mathematics25.  
The fifth level of analysis is nano and personal. To truly understand and disrupt the 
increasing attrition rates among African American teachers, it is essential to move beyond 
exploring the lived experiences of a few African American teachers into an examination of as 
many African American math teacher as possible. This level is guided by the work of Yosso* 
(2005) who cites researcher, Jerome Morris, who conducted ethnographic work in two African 
American school communities in the urban South and Midwest and found, “Black people shared 
their cultural capital with one another and developed their social capital for survival and success 
in a segregated world bounded by the omnipresent forces of racism and discrimination" (p. 81).  
What remains unanswered in the Morris study and other like this is, how does being in a 
space where survival leads to success, alter the individual? Expressly, how does this experience 
alter the African American math teacher’s personhood? The fifth level of analysis of CRS-PM 
seeks to remedy this by recognizing situations professional situations that have the potential to 
alter the way an African American math teacher interacts with his/her environment which may 
24 See Tables 4 and 5 for the application of Critical Race Theory and Sociopolitical Mathematics to Critical Racial
Socio-Political Mathematics 
25 See Tables 4 and 5 for the application of Critical Race Theory and Sociopolitical Mathematics to Critical Racial
Socio-Political Mathematics 
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require one to enact of a protective layer to safeguard one’s psyche. This phase is a combination 
of the application of ‘Interest-Convergence’ from Critical Race Theory and ‘Agency/Voice’ 
from Socio-Political Mathematics26.  A model of the conceptual development of the components 
of Critical Racial Socio-Political Mathematics previously discussed is illustrated in Figure 8.  
26 See Tables 4 and 5 for the application of Critical Race Theory and Sociopolitical Mathematics to Critical Racial
Socio-Political Mathematics 
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CRS-PM:   Critical Racial Socio-Political Mathematics Theory 
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SPM:          Sociopolitical Mathematics Theory 
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Lynham’s General Model: Operationalization Phase – Naming and Defining 
The second phase of Lynham’s General Theory Building Method is ‘Operationalization’. 
During Phase One, the components of Critical Racial Socio-Political Mathematics were 
conceptualized and during the current phase, Phase Two, the concepts developed in Phase One 
begins to develop their identity by moving away from Critical Race Theory and Socio-Political 
Mathematics. During this phase, Critical Racial Socio-Political Mathematics emerges as a 
standalone theory, beginning with each of the five components being renamed and defined.  
Component 1. To build the theory of Critical Racial Socio-Political Mathematics, during 
this phase, the first component of CRS-PM, Power + Racial Realism, has been defined as “the 
impact the normalization of macro-level and structural inequalities has on the construction and 
circulation of power for African American teachers of mathematics”. The first component of 
Critical Racial Socio-Political Mathematics is designed to measure African American math 
teachers’ global-level experiences with race. As with Critical Race Theory - this component 
holds that racism is everywhere and seeks to find ways that racial inequalities are normalized in 
the general field of education and math education.  
As an analysis of large education policy and activities within math education, this 
component has been renamed ‘Shroud of Structural Educational Inequities’ due to its ability 
to address how the continued decline of African American teachers provides evidence of 
normative practices that lead to structural inequities that disenfranchise, marginalize, and render 
invisible the African American math teacher.  
Component 2. During this phase, the second component of CRS-PM has been defined as 
‘the distribution of high-quality professional experiences and career opportunities for African 
American classroom math teachers’. The second component of Critical Racial Socio-Political 
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Mathematics is a macro analysis of the experiences of African American math teachers. As with 
its conceptualization during Phase One, this component analyzes the school community. 
However, this analysis has been refined to focus on how a school based professional experiences 
and the availability of career opportunities at the school-level impacts turnover for African 
American math teachers.  
The second component of Critical Racial Socio-Political Mathematics component follows 
the research conducted by McMahon (2007) who found that, “to reach the normative standard of 
professionalism at the organizational level, a school must have high aggregate levels of 
individual professionalism, collaboration and communication and professional group norms, are 
necessary for a school to be considered a professional organizations, rather than a collection of 
professional individuals” (pg. 13). In sum, this component has been renamed, ‘Schools as 
Professional Organizations’ and has been designed to capture school level inequities, by paying 
careful attention to the professionalism of the academic communities the average African 
American math teacher belongs to.  
Component 3. During this phase, the third component of Critical Racial Socio-Political 
Mathematics is defined as ‘the power of storytelling to recognize and make explicit normative 
practices, operating paradigms, and social discourses that privileges mathematics and creates 
racialized experiences in math education’. The theory of CRS-PM holds that “race-neutral 
language, policies, and remedies obscure the systematics power relations that have led to the 
persistent disempowerment of Black peoples in US law, policy and society (Briscoe, 2014, p. 
37). Therefore, within this component a premium is placed on the story of the African American 
math teachers and focuses on the ways in which data can tell stories based on the lens of the 
director of the story, the researcher.  
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Unlike in Phase One where Component #3 analyzes the school community, during this 
phase, Component #3 examines the school-based math community and has been renamed as 
‘Storytelling as Awareness’. This component is a meso analysis of turnover for African 
American math teachers since it pays careful attention to how the supports provided for African 
American math educator within the school community impacts turnover. This phase gives 
African American math educators an authoritative voice over their experiences and validating 
every experience by making the explicit the implicit and shifting paradigms through the use of 
storytelling.  
Components 4 & 5. In our modern era, racism has transformed “from overt and blatant 
forms of discrimination and prejudice to more covert, indirect, restrained, and ambiguous 
demonstrations” (McGee, 2014, p.9). This phenomenon has been conceptualized as ‘post-racism’ 
or the belief that race is no longer attached to power (Vaught et al., 2013).  Post-racialism has 
been defined as an “ideological shift that normalizes White supremacy” (Vaught et al., 2013, p. 
371). Furthermore, In a recent study, Vaught and others (2013), state post-racialism: 
possesses four key features: an assumption of racial progress; a race-neutrality that 
decouples race from power; a moral uniformity that constructs all races as morally 
equitable and so suggests that those who call attention to racism are as suspect as those 
who practice racism; and an overt effort at distance from political correctness, civil 
rights, and critical race scholarship. (p. 370) 
The consequence of post-racialism is the indifference towards race in contemporary 
society making discrimination difficult to name and even harder to discuss. Post-racialism allows 
for the continuation of race-based inequities, to which public schools are not immune. Thus, to 
resolve the imbalances embedded in the public school system, there is a desperate need to 
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“identify the role schools, school processes, and school structures play in the maintenance of 
racial subordination” (Solorzano & Yosso, 2002, p. 42).  
However, components 4 and 5 moves beyond identifying the ways schools maintain 
racial subordination to understanding how African American math teachers defy it by narrowing 
the scope of analysis from the school community to the classroom and the self, respectively. 
Following the third principle of the “Ten Vital Principles for Black Education and Socialization” 
(King, 2005) “some solutions to [racial] problems…involve differential use of three modes of 
response to domination and hegemony: (a) Adaptation—adopting what is deemed useful; (b) 
Improvisation—substituting or improvising alternatives that are sensitive to [African American] 
culture; and (c) Resistance—resisting that which is destructive and not in the best interests 
[African American] people.  
Using these three models as a guide, during the operationalization phase of Lynham’s 
General Model the closeness between the fourth and fifth components of Critical Racial Socio-
Political Mathematics become evident. During this phase, the fourth component of Critical 
Racial Socio-Political Mathematics has been defined as ‘the ability to uncover the existence and 
consequences of an essentialist view of African American math teachers; highlights and frames 
decisions African American math teachers make regarding their professional lives as acts that 
defy racial stereotypes’ and renamed ‘Resilience’. While the fifth component of Critical Racial 
Socio-Political Mathematics has been defined as ‘the strategic use of normalizing practices by 
African Americans to enact their identities and actively negotiate their experiences within the 
mathematics classroom and participants within the field of math education’ and renamed 
‘Resistance’. 
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The definition of resilience used in this dissertation is informed by a study conducted by 
Peterson, Collins and Abbott (2004). In this study, resilience is defined as “using energy 
productively to achieve school goals in the face of adverse conditions” (p. 3). Moving this 
definition into the realm of a racial understanding - the component of ‘Resilience’ combats 
essentialism by capturing defiance of racial stereotypes through the development of a 
contextualized definition of resiliency for African American math teachers to be: coping 
strategies used to recognize and overcome difficult and/or racialized school-based 
inequalities/inequities.  
Building off of this, the component ‘Resistance’ takes note of the ways resilient African 
American educators employ agency to overcome adversity within the classroom, math education, 
and society. For this study, Resistance is defined as coping strategies used to problematize 
difficult and/or racialized situations that lead one to actively seek ways to change their situation 
for themselves and/or others.  
In sum, the component ‘Resilience’ is designed to highlight the strategies an African 
American math educator uses to cope with racialized school-based inequities, while ‘Resistance’ 
is an agentic view of the math classroom that focuses on how independence is embodied and 
expressed. In this component, an act of resistance moves away from surviving to thriving or 
rather resilience to resistance by using the ability to intellectualize racialized incidents to liberate 
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Lynham’s General Model: Operationalization Phase – Quantification 
Research Instruments  
The instruments chosen for this study are the 2011-12 School and Staffing Survey, the 
2012-13 Restricted Use Data Teacher Follow-Up Survey of Current Teachers (TFS-C) and the 
2012-13 Restricted Use Data Teacher Follow-Up Survey of Former Teachers (TFS-F) issued by 
the National Center for Educational Statistics. The 2012-13 TFS-F is a follow-up to the 2011-12 
Schools and Staffing Survey (SASS) and is a sample of teachers who left the position of a K-12 
teacher one school year after the SASS was conducted, these teachers are called leavers. The 
2012-13 TFS-C include teachers who continued to teach students in any of the grades preK-12 or 
comparable ungraded levels, but who changed to a new school, these teachers are called movers. 
Stayers have been defined by the National Center for Educational Statistics as teachers who 
remained in the SASS school one school year after the survey was conducted (U.S. Department 
of Education, 2013, p. 1). 
Schools and Staffing Survey  
To date, the Schools and Staffing Survey (SASS) is the largest, most extensive survey of 
K-12 school districts, schools, teachers, and administrators in the United States. Over a 25-year 
period the National Center for Educational Statistics (NCES) has administered seven cycles of 
the Schools and Staffing Survey—1987-88, 1990-91, 1993-94, 1999-00, 2003-04, 2007-08, and 
2011-12 (Graham, Parmer, Chambers, Tourkin, & Lyter, 2011). In each cycle, the NCES 
administers questionnaires to a national representative sample of approximately 50,000 teachers, 
11,000 school-level administrators, and 5,000 district-level officials and collects a rich 
assortment of information regarding teachers, their students, and their schools (U.S. Department 
of Education, 2013). 
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Of the available SASS datasets, this study includes surveys completed solely by public 
school teachers from 10,250 traditional schools. The chosen dataset includes 909 variables and is 
a sample of 37,50027 records of public school teachers. The overall response rate of the Schools 
and Staffing Survey is 83.2% (U.S. Department of Education, 2012, p. 4). 
To undertake the task of sampling the population, the Schools and Staffing Survey uses a 
stratified probability proportionate to size (PPS) sampling technique (U.S. Department of 
Education, 2013, p. 4). First, the sample of 37,500 teachers were partitioned into groups called 
stratum. Then “clusters of observations are randomly sampled—with or without replacement—
from within each stratum. These clusters are called primary sampling units (PSUs)” (StataCorp, 
2013c, p. 2). Probability proportion to size is a sampling procedure used when populations of the
sampling units vary. A PPS ensures that every element in the target population has an equal 
chance of being selected irrespective of the size of their cluster or stratum (Cochran, 2007). 
Within each stratum of the Schools and Staffing Survey, schools were systematically selected 
using a PPS algorithm. 
Specifically, the stratum within the Schools and Staffing Survey are: 
1. the highest level strata for public schools:
a. schools in Maryland, Florida and Nevada
b. traditional public schools in all other state
c. public charter schools in all other states




c. grade range (primary, middle, secondary, combined)
27 Throughout this document, the values for the number of teachers, number of records of teachers, unweighted
sample sizes, predicted population size, n values, observations, subpopulations and participants are rounded to the 
nearest ten.  
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3. Within the second primary stratum, strata were defined by each state or grade range
4. Within the third primary stratum, strata were defined by state or state group and grade range
(elementary, secondary, combined)
5. Each stratum was assigned a sample size to meet the defined precision goals of the survey
6. The sort order for the systematic selection was determined by the following variables:
a. state
b. urbanicity
c. collapsed zip code
d. percent free or reduced-price lunch enrollment
e. highest grade in school
f. percent minority enrollment
g. enrollment (U.S. Department of Education, 2012, p. 4)
Teacher Follow-Up Surveys 
In conjunction with the Schools and Staffing Survey, the data used in this study comes 
from the two restricted-use data files from the 2012-13 Teacher Follow-Up Survey. The Teacher 
Follow-Up Survey data files were created from two survey questionnaires, The Questionnaire for 
Former Teacher (TFS-F) and the Questionnaire for Current Teachers (TFS-C). The Teacher 
Follow-up Survey (TFS) and the Schools and Staffing Survey are interdependent (U.S. 
Department of Education, 2013).  
“The purpose of the Teacher Follow-Up Survey is to collect in a one-time follow-up with 
a sample of those teachers who participated in the SASS, including teachers who remained in 
teaching” (U.S. Department of Education, 2013, p. 1). Besides the expressed purpose of the 
Teacher Follow-Up Survey, the TFS also measures the current economic activities of leavers, 
obtains data on educational activities and future plans for all groups, and collects data on 
attitudes about the teaching profession and job satisfaction (U.S. Department of Education, 
2014). The Teacher Follow-Up Survey for Current Teachers included 551 variables, and a 
sample size of 2,850 public school teachers and the Teacher Follow-Up Survey for Former 
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Teachers included 388 variables and a sample size of 1,580 public school teachers (U.S. 
Department of Education, 2013).  
According the User Guide for the 2012-13 Teacher Follow-Up Surveys, their goal is to 
collect data that  
“optimiz[e] the reliability of comparisons such as current versus former teachers, movers 
versus non movers, and Blacks and Hispanics versus others. This resulted in selecting all 
or almost all movers and leavers and having higher sampling rates of Blacks and 
Hispanic teachers than the other teachers for traditional public and public charter stayers, 
and for traditional public school movers” (U.S. Department of Education, 2013, p. 3). 
To achieve this, teachers were selected within each TFS stratum using a systematic PPS 
sampling procedure. The sort order for the systematic selection was based on the following 
characteristics:  
1. measure of size (2011 – 2012 SASS teacher base weight)
2. main subject taught (special education, general elementary, math, science,
English/language arts, social studies, vocational/technical, and other)
3. Census region,
4. school locale,
5. school enrollment, and
6. SASS teacher control number.
Any teacher with a measure of size greater than the stratum’s sampling interval was 
included in the sample with certainty. The sampling procedures resulted in a sample of 4,370 
current teachers and 2,630 former teachers for TFS. The overall response rate for the 2012-13 
TFS-C was 79.4% and the overall response rate for the 2012-2013 TFS-F was 73.1% (U.S. 
Department of Education, 2013). 
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Validity of Quantitative Instruments 
The term validity refers to the process of ensuring the survey accurately measures what it 
is intended to measure (McMillan, 2000); to date, there are several approaches to testing validity. 
The extensiveness to which the Schools and Staffing Survey and Teacher Follow-Up Survey 
were tested for validity (U.S. Department of Education, 2012) ensures it is an appropriate 
instrument to measure the research questions for this study.  
Reliability of Quantitative Instruments 
Reliability testing ensures the survey instrument produces the same results across 
repeated measures either within the same population or with a similar population (McMillan, 
2000).  A reliable survey is generalizable and, therefore, is expected to reproduce similar results 
across settings. The Schools and Staffing Survey and Teacher Follow-Up Survey offers a robust 
and statistically sound approach for measuring teacher turnover and the conditions that cause it.  
Tools for Quantitative Analysis  
The target population for this study is African American mathematics teachers employed 
in public schools. Descriptive and inferential statistical analysis was conducted to identify the 
factors associated with turnover for African American teachers of mathematics. All statistical 
analysis was carried out using Stata software version 13. For the most precise results, the 
statistical software Stata v.13 was chosen due to its ability to analyze complex survey data, 
handle various methods of variance estimation for stratified and clustered samples as well as its 
capability to analyze data using survey weights, including the final weight and the 89 replicate 
weights provided in the SASS and its Follow-Up Surveys.  
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This study uses the balanced repeated replication (BRR) method per the recommendation 
of the National Center for Educational Statistics in with conjunction with the ‘mse’28 formula for 
variance to decrease the possibility of obtaining results that have biased point estimates and 
erroneous standard errors (Pitblado, 2009). BRR is a “method of variance estimation for designs 
with two PSUs in every stratum” (StataCorp, 2013c, p. 9). Therefore, all statistical analysis in 
this study uses the BRR variance estimator where the “model is fit multiple times…and the 
variance is estimated using the resulting replicated point estimates (replicates)” (StataCorp, 
2013c, p. 9).    
To decrease error and to maximize accuracy, the svy command was used after applying 
the BRR, 89 replicate weights included in the dataset, which was used for all analysis. The svy 
brr command executes the command for each replicate, using sampling weights that are 
adjusted according to the BRR methodology (StataCorp, 2013a). 
As a variance estimator BRR “tends to give tends to give more reasonable variance 
estimates for this design than the linearized variance estimator, which can result in large values 
and undesirably wide confidence intervals (StataCorp, 2013a, p. 4). The BRR command was 
provided by the SASS dataset in order to protect the privacy of survey participants and are 
adjusted copies of the sampling weights (StataCorp, 2013a, p. 4).  
The SASS and its two Follow-Up Surveys, like similar national surveys, are complex 
survey data, which use a multi-stage clustered sampling design to achieve a representative 
sample. This includes the need to “oversample” some subsets of the population (racial/ethnic 
28 “mse specifies that svy brr compute the variance by using deviations of the replicates from the observed value of 
the statistics based on the entire dataset. By default, svy brr computes the variance by using deviations of the 
replicates from their mean”(StataCorp, 2013a, p. 3).
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minority groups) to improve the precision of estimates in those groups. This often leads to 
violations of the simple random sampling assumption (Cochran, 2007).  
By ignoring the complex survey design, other programs make it difficult to yield accurate 
results in generalizing to the population (Board of Trustees of the Leland Stanford Junior 
University, 2010). Stata overcomes this allowing the user to notify the program of the survey 
design and confidently conduct analyses using the ‘svy’ command.  This is done by the author 
“declaring” that the data being used is from a complex survey data using the svyset command, 
then the prefix svy: is used in front of all commands in order to notify Stata that the variables are 
complex survey variables and to adjust the estimates appropriately. In sum, Stata was chosen for 
a variety of reason but primarily because of its use of a two-step process for analyzing survey 
data, which the researcher followed throughout the study.  
Ethical Issues  
Ethical issues were addressed at each phase in the study and were in compliance with the 
regulations of the Institutional Review Board (IRB), (City University of New York, 2013) and 
the National Center for Educational Statistics (NCES). Upon approval of the dissertation 
proposal, the IRB application was filed and approved November 2014. After this, the researcher 
placed a request for permission to use the Restricted File Version of the most recent Schools and 
Staffing Survey and the Follow-Up Surveys. The application, filed by the Executive Office of 
Urban Education, Graduate Center, City University of New York, Dr. Picciano, required a 
formal letter of request, a signed license agreement, and affidavits from all parties involved in 
the study who may have access to the data, and a detailed security plan that outlines how the data 
will be used and protected. The use license was granted and was valid for the duration of the 
study.  
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The researcher’s involvement with data collection and analysis were not only in 
accordance with the regulations of the IRB but also the National Center for Educational 
Statistics, which imposed strict guidelines on how the datasets are to be used. All statistical 
procedures were implemented using the software program Stata v.13. The software program was 
run on a secure computer approved by the NCES. The computer was not connected to a network 
or the internet, in accordance with the NCES restricted-use license agreement. The stand-alone 
computer was stored in a locked private office and secured with a password and automatically 
logged off within two minutes of inactivity.  
For this empirical study, the researcher analyzed the data using rigorous statistical 
analysis techniques and the results will be interpreted based on the components of Critical Racial 
Socio-Political Mathematics in order to situate participants’ responses within a socio-historical 
context that explicitly address how race and racism in schools impacts turnover for African 
American math teachers.  
Quantifying the Components of CRS-PM 
The theory of Critical Racial Socio-Political Mathematics (CRS-PM) is being built on the 
premise that to adequately address turnover for African American math teachers, educational 
policy must come from a racial, social and political perspective. Accordingly, this study begins 
by placing this research within existing research (Ingersoll & May, 2011, 2012). This was done 
to determine the turnover intentions for teachers that are the combination of belonging to a 
subpopulation of Teachers of Color (Ingersoll & May, 2011) and teachers of mathematics 
(Ingersoll & May, 2011).  
The goal of this study was to duplicate the above mentioned studies using the 2012-13 
Teacher Follow – Up Survey for Current Teachers and the Teacher Follow – Up Survey for 
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Former Teachers to identify turnover determinants for African American teachers of 
mathematics. Using the 2012-13 Teacher Follow – Up Survey for Current Teachers, Restricted 
File Version, the author began by identifying the target population for African American math 
movers for the study: full–time, public school teachers who self-identified as Black, Non-
Hispanic, their main teaching assignment on the 2011-12 Schools and Staffing Survey was 
mathematics, their current school placement is different from their school placement as reported 
in the 2011-12 SASS and they are currently teaching mathematics full-time in their current 
school.  
To determine the sample population of African American math movers, the dummy 
variable BLKMTHMV was created using seven variables; six were found in the dataset and the 
other, MATHASSIGN_TFC was a dichotomous variable created for the study.   
The variables are: 
1. RACETH_T: Teacher’s race/ethnicity: (39) non-Hispanic, Black
a. Teacher’s race/ethnicity as reported in the 2011 – 2012 SASS
2. ASSIGN03 – General field of main teaching assignment: (8) Mathematics
a. General field of main teaching assignment as reported in the 2011 –
2012 SASS
3. MATHASSIGN_TFC: Teacher’s assignment: (1) Mathematics
a. Teacher is currently teaching mathematics
4. STTUS_TF: TFS Final Teacher Status: (3) Mover
a. Respondents to the TFS are classified as stayers, movers or leavers.
5. F1200 – Same School: (2) No
a. Are you currently teaching in the same school, as you were last year
(2011 – 2012)?
6. F1012 – Teach FT/PT: (1) Teaching Full Time
a. Are you teaching full time or part time?
7. F1011 – Main Assignment: (1) Regular Full Time Teacher
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a. How do you classify your position at your current school, that is, the
activity at which you spend most of your time during this school year?
At this point of the study, it was determined that the sample size for the subpopulation of 
African American math movers has too few observations to predict with any confidence the 
demographics or the experiences of African American math movers. According to Stata, the 
number of observation for the subpopulation of African American math movers is 6 and the 
predicted population size is 6,560 teachers. Due to the small sample size, univariate and 
inferential statistical analysis could not be conducted with any confidence since they both depend 
on the sample size to extrapolate information for the population based on the Central Limit 
Theorem (CLT).  
The Central Limit Theorem, which states “sample mean X follows approximately the 
normal distribution with mean µ, and standard deviation !! where µ and ! are the mean and
standard deviation of the population from where the sample was selected. The sample size n has 
to be large (usually n > 30) if the population from where the sample is taken is nonnormal” (The 
Central Limit Theorem, p.1). According to the CLT, a low sample size can be tolerated based on 
two exceptions, if the population is normal, and if the population distribution is symmetric, 
unimodal, without outliers, which is not the case for the subpopulation.  
Repeating the process, the author used the 2012-13 Teacher Follow – Up Survey for 
Former Teachers (Restricted File Version), to identify the target population for African 
American math leavers for the study. They are teachers who: self-identified as Black, Non-
Hispanic, their main teaching assignment on the 2011-12 Schools and Staffing Survey was 
mathematics, their current employment is not teaching and they are not on leave from teaching. 
To determine the sample population of African American math movers, the dummy variable 
BLKMTHLV was created using four variables found in the dataset.   
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• RACETH_T: Teacher’s race/ethnicity: (39) non-Hispanic, Black
o Teacher’s race/ethnicity as reported in the 2011 – 2012 SASS
• ASSIGN03 – General field of main teaching assignment: (8) Mathematics
o General field of main teaching assignment as reported in the 2011 –
2012 SASS
• F1010 – Teach any classes: (2) No
o Do you currently teach any regularly scheduled class(es) in any of
grades preK-12?
• F1600 – On Leave: (2) No
o Are you currently on: maternity or paternity leave, disability leave or
sabbatical from teaching?
At this point of the study, the sample size for the subpopulation of African American 
math movers has too few observations to predict with any confidence the demographics or the 
experiences of African American math movers. The sample, n = 10 was predicted to represent 
7,450 teachers. Similar to the sample size for African American math movers, the sample size for 
African American math leavers is too low and cannot be statistical tolerated. Therefore, the 
author has decided to conclude the study at the theoretical phases for African American math 
movers and leavers and redesign the study. 
The current study is designed to identify the factors associated with turnover for African 
American math teachers using the 2011-12 Schools and Staffing Survey, Restricted File Version, 






Using Ingersoll & May (2011, 2012) work as a springboard29, this study chose the 
Turnover Subsets, Turnover Measures based on analysis of the perceived causes of turnover for 
Teachers of Color most commonly presented in the literature. These factors are:  
• Autonomy (Fairchild et al., 2012; Ganchorre & Tomanek, 2012; Grissom, 2011;
Ingersoll & May, 2012; Knaus, 2007; Kraft et al., 2012; Mueller, Finley, Iverson,
& Price, 1999; Santoro, 2011; Skaalvik & Skaalvik, 2011; Watlington, Shockley,
Guglielmino, & Felsher, 2010)
• Demographics (Achinstein & Aguirre, 2008; Achinstein, Ogawa, Sexton, &
Freitas, 2010; Connor, 2011; Frankenberg, 2006, 2009, 2009; Ingersoll & May,
2011a; Pabon, Anderson, & Kharem, 2011; Rezai-Rashti & Martino, 2010;
Villegas et al., 2012; Villegas & Irvine, 2010)
• Organizational Conditions (Aaronson et al., 2007; Ainsworth-Darnell &
Downey, 1998; Alonso et al., 2009; Barnes, Crowe, & Schaefer, 2007; Collie,
Shapka, & Perry, 2012; Frankenberg, 2006, 2009; Frankenberg & Siegel-Hawley,
2010; Ingersoll, 2002; Ingersoll & May, 2011a; Kucsera & Orfield, 2014; Logan
et al., 2012; Obidah & Howard, 2005; Orfield, Kucsera, & Siegel-Hawley, 2012;
Orfield, Siegel-Hawley, & Kucsera, 2014; Orfield & Lee, 2005; Varner, 2008).
This study pays careful attention to the intersectionality of race, professional 
socialization, and school level politics to generate a theory that places a premium on the voice of 
African American math teachers. Following this reasoning, this study uses the Lynham’s General 
Model as a blueprint to build the theory of Critical Racial Socio-Political Mathematics (CRS-
PM). Lynham’s General Model requires for the components of the proposed theory be quantified 
and operationalized. To do this, the author selected variables from the 2011-12 Schools and 
Staffing Survey, Restricted File Version, using the following ordered criteria: 
1. the variable was identified in the literature as turnover factor for Teachers of
Color and/or Teachers of mathematics
2. the variable is able to measure one of the five components of the emerging theory
of Critical Racial Socio-Political Mathematics
29 Ingersoll & May’s (2011, 2012) works were used as a springboard in this study because they are the most recent,
comprehensive, and robust examinations of turnover for Teacher of Color and teachers of mathematics using the 
TFS-C and TFS-F from leading scholars in the field.  
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This criteria was developed to align the study with Phase Three of Lynham’s General 
Applied Theory Building Model, where an operationalized framework is developed to allow for 
the research and testing of arguments (Briscoe, 2014, p. 37).  
Lynham’s General Model: Application Phase  
  
 Following Lynham’s General Model methodology, once the theory is conceptualized, and 
the research instruments and variables are chosen, quantified and operationalized, Phase Three 
begins. During Phase Three – Application, the research models are tested (Lynham, 2002). 
Target Population 
All analysis for this study was conducted using Stata v.13 due to its ability to analyze 
complex survey data using the ‘svy’ command in conjunction with “subpopulation estimation 
[which] involves computing point and variance estimates for part of the population and is the 
preferred option over the if and in command for survey data analysis (StataCorp, 2013b, p. 
59). 
The ‘subpop’ command was used for accuracy and its use involves the following 
process: “the subpop (varnmame) option takes a 0/1 variable, and the subpopulation of interest 
is defined as varname = 1. All other members of the sample not in the population are indicated 
by varname = 0” (StataCorp, 2013b, p. 60). Therefore, dummy variables were created for all 
analysis on subpopulations of interest. This includes the target population for this study, African 
American math teachers. This subpopulation includes all self-identified, Black Non-Hispanic, 
public school teachers who hold a state teaching certificate in mathematics and mathematics is 
their full-time teaching assignment. For all analysis of this population the dummy variable 
‘BLKMATH’ was created by combined the following four variables: 
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• T0025: Regular Full Time Teacher
• T0529: Race, Black
• MATHCERT_STATE30
• MTHMAIN
Similarly, the author created the dummy variable, MATHCERT_STATE, to determine the 
teachers in the population whose “State Certification is Mathematics”. The variable was created 
from the original variable, T0251, which asks participants “using Table 3 on page 23, in what 
content area(s) and grade range(s) does the teaching certificate marked above allow you to teach 
in this state?” Mathematics is choice 190, this allowed the author to create a dichotomous 
variable where choice 190 = 1, the participant is certified in the state they are teaching in to teach 
mathematics and 0, the participant is certified in another area besides mathematics in the state 
they are teaching in.  
Similarly, the variable, MTHMAIN, is a dummy variable created by the author. All teachers 
who chose choice 8, on the original variable, Assign03, were considered to be teaching 
mathematics fulltime. The variable, Assign03, asks participants to identify their “general field of 
main teaching assignment”. The choices for the variables ranges from 1 – 12, with choice 8 = 
Mathematics. For the SASS dataset, a mathematics teacher is defined as a teacher who teaches 




• Basic and General Mathematics
• Business and Applied Math
• Calculus and Pre-Calculus
• Geometry
• Pre-Algebra
• Statistics and Probability
• Trigonometry
30 All variable names are listed as they are coded in the Stata SASS database, all variables in Stata are case sensitive
and capped.  
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Measures of Analysis 
There is a growing body of research that investigates teacher turnover from an 
organizational perspective (Ingersoll, 2001, 2002; Thoonen, Sleegers, Oort, Peetsma, & Geijsel, 
2011), a racial perspective (Achinstein, Ogawa, Sexton, & Freitas, 2010; Achinstein, Ogawa, & 
Speiglman, 2004; Frankenberg, 2006; Ingersoll & May, 2011) or by focusing its attention on 
content area (Carroll, 2007; Ingersoll & May, 2012; Ronfeldt, Loeb, & Wyckoff, 2013). 
However, there is little research that expressly deals with teacher turnover by combining race 
and content area.   
Due to the dearth of research related on how the intersectionality of teacher race and 
licensure, impacts turnover and the lack of literature on the exact determinants of turnover for 
African American math teachers, the primary goal of this dissertation is to provide the field of 
mathematics education with a profile of the African American math teacher and the factors that 
are associated with turnover. Secondly, this dissertation will the beginnings of a theoretical 
model that can be used to understanding the professional experiences of African American math 
teachers and how they are associated to turnover.  
Methodologically, this study uses univariate and inferential statistics in an exploratory 
nature to determine whether the turnover determinants for Teachers of Color and/or teachers of 
mathematics as identified by the literature and these findings are also turnover determinants for 
African American math teachers.  
Specifically, all univariate statistical analysis in this study is conducted with the purpose 
of providing the field with a quantitative counternarrative by identifying the patterns and 
contradictions between the existing literature and the knowledge provided by this study. As a 
quantitative study seeking to build theory around the phenomena of increased rates of diversity 
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within the field of education that is juxtaposed against the rising rates of turnover among 
Teachers of Color.  
Three variables were selected as the dependent variables for all statistical analysis 
conducted in this study. They are: African American Math Teacher (The teacher self-identifies 
as Black, Non-Hispanic, they are certified to teach mathematics in their state, and teaching 
mathematics is their main teaching assignment), Teaching Not Worth It - T0465 (“The stress 
and disappointments involved in teaching at school aren’t really worth it”) and Transfer 
Schools - T0469 (“I think about transferring to another school”).  
The dependent variables Teaching Not Worth It - T0465 and Transfer Schools - T0469 
are ordinal continuous variable found in the Schools and Staffing Survey dataset which asks 
participants to identify whether they agree or disagree with the following statement: “the stress 
and disappointments involved in teaching at school aren’t really worth it?” and “I think about 
transferring to another school?” using a four-point scale. 
The four points are:   
1 = Strongly Agree   
2 = Somewhat Agree   
3 = Somewhat Disagree   
4 = Strongly Disagree    
Two of the three dependent variables (Teaching Not Worth It and Transfer Schools) 
are attitudinal and allow for an analysis of likely behavior they were chosen for their ability to 
measure ‘Turnover Intentions’ of moving to another school (Transfer Schools) or leaving the 
profession (Teaching is Not Worth it). The aforesaid variables were used in univariate alone 
and in conjunction with the dependent variable, African American Math Teacher in inferential 
statistical analysis. The inferential statistical analysis was conducted to meet two goals: make 
predictions about turnover for African American math teachers and to determine whether the 
109 
turnover determinants identified in the research for Teachers of Color and/or Teachers of 
mathematics are also significant for African American math teachers.  
All of the predictive analyses for this study were conducted through the use of logistic 
regression models. Since its availability in statistical software packages in the early 1980s, 
logistic regressions have increased in the social sciences (Peng, Lee, & Ingersoll, 2002). Logistic 
regressions were chosen by the researcher for the “central mathematical concept that underlies 
logistic regression—the logit—the natural logarithm of an odds ratio (Peng et al., 2002, p. 3) The 
regression coefficients and the y-intercept in logistic regressions are “typically estimated by the 
maximum likelihood (ML) method. The ML method is designed to maximize the likelihood of 
reproducing the data given the parameter estimates. Data are entered into the analysis as 0 or 1 
coding for the dichotomous outcome, continuous values for continuous predictors, and dummy 
coding (e.g., 0 or 1) for categorical predictors” (Peng et al., 2002, p. 5). 
In this instance, all of the categorical independent variables are coded as 0 or 1 in order to 
determine the dichotomous outcome for each of the dependent variables and whether to accept or 
reject the null hypothesis. For the inferential analysis, ‘Teaching not Worth it’ was converted 
into the dummy variable ‘NOTCH’ and ‘Transfer Schools’ was converted into the dummy 
variable ‘TRNF’. The coding for each of the aforementioned dummy variables is either 0 or 1. 
For NOTCH 1 = I agree teaching is not worth it and 0 = I disagree teaching is not worth it. For 
TRNF, 1 = I agree I would transfer schools and 0 = I disagree I would transfer schools.  
The rationale being that predictor/independent variables used in a multiple regression can 
either be interval variables with a true magnitude, continuous variables, or dummy variables. 
“Most logistic models are developed using a mixture of dichotomous, ordinal and continuous 
variables. In order to interpret !! in these settings, there must be a valid reference group where 
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all factor in the model are set to zero” during interpretation of the logistic regression the 
dichotomous variables” (Hailpern & Visintainer, 2003, p. 43).  
The command	svy:logistic	“provides an alternative and preferred way to fit 
maximum likelihood logit models” (StataCorp, 2013a, p. 3). While the svy:logit and 
svy:logistic commands produce the same results, the logistic command was used “presents 
the estimates in terms of odds ratios rather than coefficients” (StataCorp, 2013a, p. 3). After each 
logistic regression model was run, the command logit without the arguments was typed to see 
the underlying coefficients (StataCorp, 2013a). 
The researcher used the svy:logistic command to perform a survey adjusted 
goodness-of-fit test for the logistic model. The data used the replicated weights provided in the 
dataset and the balanced repeated replication (BRR) method of variance estimation. This method 
does not produce coefficients, R2, adjusted R2 or Pseudo R2. However, it does provide the user 
with the F value and Prob > F value.   
Univariate Analysis Turnover Set: Autonomy 
For this study, the ‘Turnover Set – Autonomy’ is examined in three categories: school 
climate, teacher control and teacher influence and against two dependent variables: the teacher 
strongly agrees teaching is not worth it and the teacher strongly agrees they think about 
transferring schools. For each of the independent variables used a specific query was developed 
following the four-point scale provided for the independent variables. Each of the queries was 
analyzed using a two-way tabulation in Stata using the ‘svy’ command.  The specific univariate 
queries developed for each of the predictor variables under the ‘Turnover Set – Autonomy’ 
conducted are found in the Appendix A.  
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Inferential Analysis for Turnover Set: Autonomy 
Autonomy is often cited as an organizational factor in teacher turnover literature 
(Ingersoll & May, 2011). From the critical and political standpoint the development of CRS-PM 
takes, autonomy is part of the constructivist tradition (Cobb, 1994; Ernest, 1998; Troelstra & 
Van Dalen, 2014; Von Glasersfeld, 2006; Wells & Chang-Wells, 1992). Therefore, it is the 
ability to make decisions for oneself and an agentic framework of attrition, where turnover is 
viewed through the lens of act, which protects one's psyche and sustains one’s empowerment. As 
such, each of the measures within the ‘Turnover Set – Autonomy’ were tested against two 
dependent variables created to measure ‘Turnover Intentions’ - the teacher strongly agrees 
teaching is not worth it and the teacher strongly agrees they think about transferring schools and 
a third dependent variable, the teacher is an African American math teacher.  
Univariate Analysis ‘Turnover Set: Demographics’ 
Demographics, or teacher attributes are explored in this study of African American math 
teachers due to the lack of accurate demographic data for this subpopulation currently available 
to the field. Having access to such data ties directly to the secondary purpose of this study of 
building theory to understand why researchers Ingersoll, Merrill and Stuckey consistently find 
that as “the teaching force has rapidly grown more diverse…the diversification of the teaching 
force is all the more remarkable because it has occurred in spite of the high turnover rate among 
minority teachers” (Ingersoll, Merrill, & Stuckey, 2014,  p .18).  
This phenomenon is explored in three ‘Turnover Subsets’: profile, pre-service experience 
and in-service experience. All of the independent variables were strategically chosen from the 
2011-12 Schools and Staffing Survey, Restricted File Version, because they mirror the literature. 
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The specific univariate queries developed for each of the predictor variables under the ‘Turnover 
Set – Demographics’ conducted are found in the Appendix B.  
Inferential Analysis ‘Turnover Set: Demographics’ 
The research currently available on turnover for African American math teachers is 
nonexistent. As a consequence, any inquiry into the turnover rates of African American math 
teachers is conjecture based and relies on turnover factors based on partial identifications, i.e. 
being a teacher of color or a math teacher. As a redress, this study builds the profile of the 
African American math teacher and tests individual characters to identify factors associated with 
turnover for this population. As such, each of the measures within the ‘Turnover Set – 
Demographics’ were tested against two dependent variables created to measure ‘Turnover 
Intentions’ - the teacher strongly agrees teaching is not worth it and the teacher strongly agrees 
they think about transferring schools and the third dependent variable, the teacher is an African 
American math teacher.  
Univariate Analysis for ‘Turnover Set - Organizational Conditions’ 
“This study uses nationally representative data to empirically ground the debate over 
minority teacher shortage” (Ingersoll & May, 2011, p. 5) for the targeted group of African 
American math teachers. A tremendous amount of work has been conducted to understand on 
how the conditions of the organization may or may not lead to teacher turnover with very few 
studies concentrating on “what happens to minority teachers once they are employed” (Ingersoll, 
2012, p. 4).  
This phenomenon is explored in three ‘Turnover Subset’: compensation, school 
characteristics and workload. All of the independent variables were strategically chosen from the 
2011-12 Schools and Staffing Survey, Restricted File Version because they mirror the literature. 
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The specific univariate queries developed for each of the predictor variables under the ‘Turnover 
Set – Organizational Conditions’ conducted are found in the Appendix C.  
Inferential Analysis for ‘Turnover Set - Organizational Conditions’  
The 'Turnover Measures' chosen to represent Organization Conditions were tested in 
predictive models based on Ingersoll’s work (2001, 2011, 2012) that frames teacher retention 
and turnover as an organizational issue.  As such, each of the measures within the ‘Turnover Set 
– Organizational Conditions’ were tested against two dependent variables created to measure 
‘Turnover Intentions’ - the teacher strongly agrees teaching is not worth it and the teacher 
strongly agrees they think about transferring schools and a third dependent variable, the teacher 
is an African American math teacher.  
Motivation to Leave  
Besides analyzing the perceived causes of turnover based on the literature, the concept 
“Motivation to Leave” has been developed. Using the operationalized components of CRS-PM 
as a guide, it is posited that in order to determine the factors that present themselves as turnover 
determinants for African American Teachers of Mathematics, it is essential to first uncover the 
factors that predict the current African American math teacher’s motivation to leave their school 
or the profession.  
To assess whether ‘Motivation to Leave’ is a significant factor and meaningful effect to 
consider when determining appropriate policy measures that will curb turnover among African 
American math stayers, the dependent variable, REMAIN, was used. The dependent variable 
“Remaining in Teaching” (T0473) is a survey item found in the Schools and Staffing Survey 
dataset that asks participants “How long do you plan to stay in teaching”. The eight-point scale 
is:  
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1. As long as I am able
2. Until I am eligible for retirement benefits from this job
3. Until I am eligible for retirement benefits from a previous job
4. Until I am eligible for Social Security benefits
5. Until a specific life event occurs (e.g., parenthood, marriage)
6. Until a more desirable job opportunity comes along
7. Definitely plan to leave as soon as possible
8. Undecided at this time
The independent variables representing “Motivation to Leave” were selected by the 
author with the goal of identifying predictors that will best inform the emerging theory of 
Critical Racial Socio-Political Mathematics (CRS-PM). The variables chosen to represent 
‘Motivation to Leave’ for African American math stayers are illustrated in. The independent 
variables were chosen to answer the following question: What is the relationship between an 
African American math stayer’s desire to remain in teaching and their ‘motivation to leave’? 
Table 6.  
Independent Variables Used to Measure 'Motivation to Leave' for African American Math Stayers31	
Variable 
Range Survey Question Name Label 
Agree – Leave for 
Better Pay  
T0468 1 – 4 To what extent do you agree or disagree with the following 
statement? If I could I would get a higher paying job    
Agree – Less 
Enthusiasm 
T0470 1 – 4 To what extent do you agree or disagree with the following 
statement? I don’t seem to have as much enthusiasm now 
as I did when I first started teaching 
Agree – Teaching 
Not Worth It   
T0465 1 – 4 To what extent do you agree or disagree with the following 
statement? The stress and disappointments involved in 
teaching in this school aren’t really worth it.   
Agree – Too Tired 
for School  
T0471 1 – 4 To what extent do you agree or disagree with the following 
statement? I think about saying home from school because 
I’m just too tired to go.  
Agree – Transfer to 
Other School   
T0469 1 – 4 To what extent do you agree or disagree with the following 
statement? I think about transferring to another school.   
31 Data Source: 2011-12 Schools and Staffing Survey, Restricted File Version 
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Lynham’s General Model: Continuous Refinement and Development Phase 
The purpose of this phase is to review the results from the previous phases in order to 
continuously refine and develop the theory. There is little information available about the profile 
of the African American math teachers. To inform the field and to determine the presence of 
inequalities, variables that were outside of the theory-building phase but related to what the 
literature has shown to be important indicators of turnover were selected. The hope is for this 
study to open doors for future studies and that it opens space for the continued refinement and 
development of the theory of CRS-PM.   
Lynham’s General Model: Confirmation/Disconfirmation Phase 
The final stage of Lynham’s General Model for Applied Theory Building is the 
Confirmation/Disconfirmation phase. The purpose of this phase is to examine the results with the 
expressed purpose of answering the question “Can my model make sense of the real world?” 
(Dubin, 1978—Swanswon, page 83) for purposes of this dissertation this phase will be presented 
in two chapters  - Chapter Four, Findings and Chapter Five, Discussions.  
Chapter Three Conclusion 
The above discussion presented the description of and rationale for the theory building 
methodology used in this study. The subsequent chapter will reveal, in detail, the statistical 
findings germane to this quantitative study and Chapter Five will present an analysis of the 
results presented in Chapter Four and how these findings will be used to build the theory of 
Critical Racial Socio-Political Mathematics Theory. This chapter will also present conclusions, 
implications, and policy recommendations.  
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CHAPTER FOUR: RESULTS 
This chapter presents the results of the quantitative analysis conducted with the expressed 
purpose of identifying the factors associated with the intent for African American math teachers 
to turnover. This empirical study was conducted in seven distinct stages within the Application 
Phase of Lynham’s General Model. All analytic models conducted during this Phase are guided 
by the following research question: what are the factors associated with the intentions of African 
American math teachers to turnover? 
Turnover Sets  
 
 During Stages One, Three and Five, univariate statistical analysis were conducted on the 
‘Turnover Measures’ and during Stages Two, Four and Six, bivariate statistical analysis were 
conducted on the ‘Turnover Measures’. In the concluding stage, Stage Seven, the researcher 
investigated the concept ‘Motivation to Leave’ for the target population – African American 
teachers of mathematics.  
 To deeply examine the experiences of the 11,070 African American mathematics teachers 
included in this study, three dependent variables and 40 independent variables were used. Table 
7 presents the summary statistics of the variables employed in Stages 1, 3 and 5.  
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Table 7.  
Summary Statistics of Variables Used in Univariate Analysis of African American Teachers of Mathematics (Obs = 120, n = 11,070) 
SASS Label Mean S.D. Variance Percentile SASS Survey Item 
1% 50% 99% 
Dependent Variables 
T0465 3.07 0.95 0.90 1 3 4 
To what extent do you agree or disagree with the following 
statement? The stress and disappointments involved in teaching in 
this school aren’t really worth it.   
T0469 3.02 1.03 1.06 1 3 4 To what extent do you agree or disagree with the followingstatement? I think about transferring to another school.   
Autonomy – School Climate Independent Variables 
T0435 1.72 0.88 .078 1 2 4 
To what extent do you agree with the following statement? The 
school administration’s behavior toward the staff is supportive and 
encouraging. 
T0437 2.45 1.08 1.17 1 2 4 
To what extent do you agree with the following statement? The level 
of student misbehavior in this school (such as noise, horseplay or 
fighting in the halls, cafeteria, or student lounge) interferes with my 
teaching. 
T0439 1.72 0.79 0.63 1 2 4 
To what extent do you agree with the following statement? 
Necessary materials such as textbooks, supplies, and copy machines 
are available as needed by the staff. 
T0441 1.84 0.88 0.77 1 2 4 
To what extent do you agree with the following statement? My 
principal enforces school rules for student conduct and backs me up 
when I need it. 
T0445 1.84 0.81 0.66 1 2 4 To what extent do you agree with each of the following statements?There is a great deal of cooperative effort among the staff members 
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Autonomy – School Climate Independent Variables – Continued 
T0467 2.36 0.92 0.84 1 2 4 To what extent do you agree with the following statement? I like theway things are run at this school.   
T0479 -7.03 2.36 5.55 -8 -8 2 Has a student from this school physically attacked you in the past 12months? 
Autonomy – Teacher Control Independent Variables 
T0431 3.20 0.82 0.67 1 3 4 
How much actual control do you have in your classroom at this 
school over the following area of you planning and teaching? 
Disciplining students.    
T0428 2.43 1.09 1.20 1 2 4 
How much actual control do you have in your classroom at this 
school over the following area of you planning and teaching? 
Selecting content, topics, and skills to be taught.  
T0429 3.55 0.68 0.46 1 4 4 
How much actual control do you have in your classroom at this 
school over the following area of you planning and teaching? 
Selecting teaching techniques.   
Autonomy – Teacher Influence Independent Variables 
T0421 2.21 1.01 1.04 1 2 4 
How much actual influence do you think teaches have over school 
policy at this school in each of the following areas? Disciplining 
students   
T0422 2.24 0.92 0.84 1 2 4 
How much actual influence do you think teaches have over school 
policy at this school in each of the following areas? Determining the 
content of in-service professional development programs. 
T0425 2.11 0.97 0.95 1 2 4 
How much actual influence do you think teaches have over school 
policy at this school in each of the following areas? Establishing 
curriculum  
119 
Demographics – Characteristics Independent Variables 
AGE_T 40.86 11.74 137.78 24 39 73 Age of teacher 
NEWTCH 1.76 0.43 0.18 1 2 2 
Flag that identifies teachers who have taught three or fewer years 
of experience including full- and part-time experience in public 
schools. 
TOTYREXP 10.50 9.07 82.35 1 9 48 Teacher’s adjusted years of teaching experience. 
T0041 2.89 2.37 5.60 1 2 14 In how many schools have you taught at the elementary orsecondary level? 
T0525 1.54 0.50 0.25 1 2 2 Are you male or female? 
Demographics – Pre-Service Experience Independent Variables 
T0306 2.04 1.00 1.00 1 3 3 Have you taken the following tests? The Praxis I Pre-Professional Skills Test (PPST): Mathematics 
T0308 1.91 0.98 0.97 1 1 3 Have you taken the following tests? The Praxis II: Subject Assessment in a specific content area 
T0309 2.57 0.82 0.67 1 3 3 Have you taken the following tests? The Praxis III: Teacher Performance Assessment in a specific content area 
Demographics – Pre-Service Experience Independent Variables  – Continued 
T0310 2.06 1.00 1.00 1 3 3 
Have you taken the following tests? Another test or basic skills or 
subject knowledge, other than those listed above, required by your 
state or district 
T0311 1.53 0.50 0.25 1 2 2 Did you enter teaching through an alternative certification program? 
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Demographics – In Service Experience Independent Variables 
TLEVEL 2.67 0.58 0.34 2 3 4 Level of Students Taught by Teacher 
T0232 -5.57 4.12 17.00 -8 -8 2 Has your master or mentor teacher ever instructed students in the same subject area as yours?  
T0312 1.41 0.88 0.77 1 1 4 This school year, are you a Highly Qualified Teacher (HQT) according to your state’s requirements? 
Demographics – In Service Experience Independent Variables Continued 
T0338 1.21 0.33 0.11 1 1 2 
In the past 12 months, have you participated in any professional 
development activities specific to and concentrating on the content 
of the subject you teach?  
T0365 1.19 0.39 0.15 1 1 2 
In the past 12 months, did you do any of the following? Participate 
in regularly scheduled collaboration with other teachers on issues 
of instruction. 
T0473 1.64 0.80 0.64 1 1 4 To what extent do you agree with the following statement? Students come to school unprepared to learn  
Organizational Factors – Compensation Independent Variables 
EARNSCH 50739.2 14545.8 2.12e8 30000 48000 89000 Teacher’s total yearly earnings from all school-related jobs andincentive pay for the summer of 2011 and the 2011-12 school year. 
T0508 47778.4 1298.7 1.68e8 28000 45370 89000 During the current school year, what us your base teaching salaryfor the entire school year?  
T0510 1618 3462.1 1.20e7 -8 -8 10000 
During the current school year, do you or will you, earn additional 
compensation from this school system for extracurricular or 
additional activities such as coaching, student activity sponsorship, 
or teaching evening classes?  
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Organizational Factors – School Characteristics Independent Variables  
          
CLASSZ_D 20.65 15.95 14.36 -8 20.75 55 
Average Size of the Classes taught by the teacher, if the teacher 
had departmentalized classes, i.e. he or she instructed several 
classes of different students most of the day in one or more 
subjects.  
        
MINENR 74.73 28.15 792.48 1.25 85.2 100 
Of schools that participate in the National School Lunch Program 
(NSLP), the percentage that was approved for free or reduced –
price lunches.  
        
MINTCH 43.10 29.98 898.66 0 38.10 100 Percentage of enrolled students who are of a racial/ethnic minority.  
        
NSLAPP_S 62.18 27.73 768.95 -8 66.67 100 Percentage of teachers who are of a racial/ethnic minority. 
 
Organizational Factors – Workload Independent Variables  
          
T0105 3.70 3.79 14.36 -8 5 10 How many separate class periods or sections do you currently teach at this school?  
        
T0390 30.86 5.73 32.85 20 30 40 How many hours a week are you paid to deliver instruction to a class of students in this school?  
          
T0391 37.57 4.27 18.23 25 40 48 How many hours are you required to work to receive base pay during a typical full week at this school? 
        
T0392 51.28 9.69 93.80 30 50 80 
Including hours spent during the school day, before and after 
school, and on the weekends, how many hours do you spend on all 
teaching and other school-related activities during a typical full 











Stage One Findings 
	An analysis conducted using the 2011-12, Schools and Staffing Survey, Restricted File 
Version, found that during this school year there were 3,385,170 public school teachers in the 
United States, 7.3% (n = 246,160) were African American public school teachers, 4.8% (n = 
161,360) were teachers of mathematics and 0.33% (n = 11,070) were African American math 
teachers. For this study, a math teacher is defined as an educator who reported they are certified 
to teach mathematics in their state, and their primary teaching assignment is mathematics. Stages 
1 – 6 drew data from African American math teachers who selected “Strongly Agree” for each of 
the dependent variables ‘Teaching is Not Worth it’ (n = 950) and ‘Think About Transferring to 
Another School’ (n = 1,210). To place the sample sizes for each of the dependent variables in 
context, the distribution of choices for the subpopulation of African American math teachers are 
presented in Figures 10 and 11.  
Figure 10. African American math teachers (n = 11,070) responses on the survey item 'Teaching is Not 
Worth it'32  
32 All figures and tables presented in this chapter are created by the author using data obtained from the 2011-12












Figure 11. African American math teachers (n = 11,070) responses on the survey item 'I Thank About 
Transferring Schools'  
Findings for ‘Turnover Set – Autonomy’ 
Seven independent variables were chosen from the 2011-12 Schools and Staffing Survey, 
Restricted File Version, to measure School Climate as a subset of Autonomy. The seven 
independent variables are33: Attacked – 12 months (T0479), Cooperation (T0445), Materials 
Available (T0439), Principal Enforces Rules (T0441), School is Well Run (T0467), Student 
Misbehavior (T0437), and Supportive Admin (T0435).  
Two two-way tabulations were run in Stata v.13 to answer the following queries: 
1. What percentage of African American math teachers who strongly agreed teaching is
not worth it was also physically attacked by a student in the past 12 months?
2. What percentage of African American math teachers who strongly agreed they think
about transferring to another school was also physically attacked by a student in the
past 12 months?
Of the 950 African American math teachers who strongly agreed teaching is not worth it, 
14.3% of the respondents or 140 participants replied to the independent variable, Attacked – 12 
months. Similarly, of the 1,210 African American math teacher who strongly agreed they think 
33 See Table 7 for detailed descriptions of independent variables used in this analysis
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about transferring to another school, 11.25% of these respondents or 140 participants replied to 
the aforementioned independent variable. Figure 12 illustrates the percentage distribution on the 
survey item, Attacked – 12 months, for the respondents by the dependent variables for the target 
population, African American math teachers. 
Figure 12. African American math teachers responses on survey item 'Attacked - 12 Months' by 
dependent variable (n = 140, 140) 
Findings for ‘Turnover Subset – School Climate’ by dependent variable ‘Teaching 
is Not Worth it’. Two-way tabulations were run using Stata to answer the queries created to 
measure ‘Autonomy - School Climate’ by the dependent variable, ‘Teaching Not Worth It’. 
From this, it was found that less than 10% of the respondents indicated they strongly agree their 
school administration’s behavior toward the staff is supportive and encouraging. Also, less than 
10% of the respondents indicated they have necessary materials, and their principal enforces 
rules and backs them up when needed. Similarly, less than 10% of the respondents indicated they 
like the way their school is run.  




On the other hand, more than 50% of the respondents indicated they somewhat agree 
there is a great deal of cooperative effort among staff members, and their principal enforces rules 
and backs them up when they need it. In fact, fifty-seven percent of the African American 
mathematics teachers who strongly agree ‘Teaching is Not Worth it’ also strongly agree student 
misbehavior interfered with their teaching with more than two-thirds of these teachers strongly 
disagreeing their school is run well.  
Additionally, for several items zero percent of the African American mathematics 
teachers who strongly agree ‘Teaching is Not Worth it’ replied they: somewhat disagree student 
misbehavior interfered with their teaching, somewhat disagree there is a great deal of cooperative 
effort among the staff members and somewhat agree they like the way their school is run. An 
illustration of the results previously discussed is found in Figure 13.  
 
Figure 13. African American math teacher responses for 'Turnover Measures' of the 'Turnover Subset - 
School Climate' by dependent variable 'Teaching is Not Worth it' (n = 950) 
Findings for ‘Turnover Subset – School Climate’ by dependent variable ‘Transfer 
Schools’.	An analysis of the multiple two-way tabulations run in Stata to answer the queries 
created to measure ‘Autonomy – School Climate’ by the dependent variable ‘Transfer Schools’ 
found that less than 10% of the respondents indicated they strongly agree their principal enforces 
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available as needed by staff and they somewhat disagree student misbehavior interfers with their 
teaching.  
Furthermore, more than 50% of the respondents who strongly agree they think about 
transferring schools also somewhat disagree materials are available as needed by the staff, 
somewhat agree their principal enforces school rules and backs them up when they need it and 
two-thirds of the respondents strongly disagree with the statement ‘their school runs well’. 
Additionally, zero percent of the participants strongly agree their school administration’s 
behavior toward the staff is supportive and encouraging and none of the teachers strongly agree 
or somewhat agree their school is run well. An illustration of the results previously discussed is 
presented in Figure 14.  
Figure 14. African American math teacher responses for 'Turnover Measures' of the 'Turnover Subset - 
School Climate' by the dependent variable 'I Think About Transferring Schools' (n = 1,210) 
Findings for ‘Turnover Subset – Teacher Control’ 
Three independent variables were chosen from the 2011-12 Schools and Staffing Survey, 
Restricted File Version, to measure ‘Teacher Control’ as a subset of ‘Autonomy’. The three 
variables are34: Discipline (T0431), Select Content (T0428) and Select Techniques (T0429). 
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Findings for ‘Turnover Subset – Teacher Control’ by dependent variable ‘Teaching 
is Not Worth it’. Two-way tabulations were run using Stata to answer the queries created to 
measure ‘Autonomy – Teacher Control’ by the dependent variable, Teaching is Not Worth it’ . 
From this, it was found that seventy-nine percent of these teachers state they have no control in 
selecting content, topics, and skills they are responsible for teaching and 80% felt they have a 
great deal of control over selecting teaching techniques. On the other hand, zero percent state 
they have moderate control over selecting content, topics and skills to be taught and in selecting 
teaching techniques. An illustration of the results previously discussed is found in Figure 15. 
Figure 15. African American math teach responses for 'Turnover Subset - Teacher Control' by the 
dependent variable 'Teaching is Not Worth it' (n = 950) 
Findings for ‘Turnover Subset – Teacher Control’ by dependent variable ‘Transfer 
Schools’.	Two-way tabulations were run using Stata to answer the queries created to measure 
‘Autonomy – Teacher Control’ by the dependent variable, ‘Transfer Schools’. From this, it was 
found that less than 10% of the respondents indicate they had: no control or discipling students, 
minor control over selecting teaching techniques or selecting content skills and topics to be 
taught. An illustration of the results previously discussed is found in Figure 16. 
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Figure 16. African American math teachers responses for 'Turnover Measures' of the 'Teacher Subset - 
Teacher Control' by the dependent variable 'I Think About Transferring Schools' (n = 1,210) 
Findings for ‘Turnover Subset – Teacher Influence’ 
Three independent variables were chosen from the 2011-12 Schools and Staffing Survey, 
Restricted File Version, to measure ‘Teacher Influence’ as the third subset of the ‘Autonomy’. 
The three variables are35: Curriculum (T0421), Discipline (T0425) and Professional 
Development (T0422). 
Findings for ‘Turnover Subset – Teacher Influence’ by dependent variable 
‘Teaching Not Worth it’. Two-way tabulations were run using Stata to answer the queries 
created to measure ‘Autonomy – Teacher Influence by the dependent variable, ‘Teaching Not 
Worth it’. From this, it was found that less than 10% of the respondents indicated they have 
moderate influence in school policy that establishes the curriculum. On the other hand almost 
80% of the participants state they have no influence in school policy that establishes curriculum 
policy and zero percent state they have a great deal of influence in this area. Similarly, none of 
the African American mathematics teachers who strongly agreed that ‘Teaching is Not Worth it’ 
state they have minor influence in setting discipline policy at their school and they have a great 
deal of influence in determining the content of professional development programs. An 
illustration of the results previously discussed is found in Figure 17.  
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Figure 17. African American math teachers responses for 'Turnover Measures' of the 'Turnover Subset - 
Teacher Influence' by the dependent variable 'Teaching is Not Worth it' (n = 950) 
Findings for ‘Turnover Subset – Teacher Influence’ by dependent variable 
‘Transfer Schools’.  Two-way tabulations were run using Stata to answer the queries created to 
measure ‘Autonomy – Teacher Influence by the dependent variable, ‘Transfer Schools’. From 
this, it was found that less than 10% of the respondents indicate they have moderate influence in 
school policy that establishes the curriculum. On the other hand, more than 50% of the 
respondents’ state they have minor influence in determining the content of in-service 
professional development, almost two-thirds state they have no influence in setting discipline 
policy at their school and almost three-quarters of the participants state they have no influence in 
school policy that establishes curriculum. Zero percent of the African American mathematics 
teachers report they have a great deal of influence over in-service professional development 
content and in school policy that establishes the curriculum. Also, none of the participants states 
they have minor influence in setting school discipline policy. An illustration of the results 
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Figure 18. African American math teachers responses for 'Turnover Measures' of the 'Turnover Subset - 
Teacher Influence' by the dependent variable 'I Think About Transferring Schools' (n = 1,210)      
Stage Two Findings 
To identify the factors associated with turnover among African American math teachers 
within the ‘Turnover Set’ Autonomy, a total of nine logistic regressions were run; three on the 
dichotomous version of the dependent variable ‘Black Math Teacher’	(BLKMATH), three on the 
dichotomous version of the dependent variable ‘Teaching is Not Worth it’ (NOTCH), and three 
on the dichotomous version of the dependent variable ‘Transfer Schools’	(TRNF).	
Logistic Regression Models Measuring Autonomy   
Prior to running Logistic Regression Models 1.1, 1.2, 1.3, 2.1, 2.2, 2.3, 3.1, 3.2 and 3.3 
all of the predictor variables used to measure the concept ‘Autonomy’ were placed in one logistic 
regression model. The purpose of this was to determine whether the fitted model adequately 
describes the concept ‘Autonomy’ when measured against the dependent variables	BLKMATH, 
NOTCH and TRNF36.	The F – adjusted mean residual, shows that the concept ‘Autonomy’ is a 
poor model for the dependent variable	BLKMATH, a good model for the dependent variable 
36 There is a “lack of goodness-of-fit methods available after survey estimation that takes into account takes into
account the sampling weights and design (Archer & Lemeshow, 2006). To address this, the command 
svylogitgof has been developed and open sourced (Archer & Lemeshow, 2006). However, due to the privacy 
restrictions on the computer used to complete this study, the command was unavailable to the researcher. Therefore, 
all of the F – values reported in this chapter should be interpreted with caution.   
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NOTCH and a good model for the dependent variable	TRNF. The Prob > F values for each of the 
dependent variables are found in Table 8. 
Table 8.  
F-adjusted Mean Residual Values (Prob > F) for Logistic Models Measuring Autonomy 
Logistic Regression Models 1.1, 1.2, and 1.3   
Logistic Regression Models 1.1, 1.2 and 1.3 examine the relationship between the 
predictor variables chosen to measure ‘School Climate’ and the dependent variable BLKMATH 
(Model 1.1), NOTCH (Model 1.2) and TRNF (Model 1.3). Although, the three Models used the 
same dummy predictor variables, the value of the dummy variable37 (0 or 1) was reliant upon the 
results of the three two-way tabulations purposed to determine the percent distribution of the 
dependent variable by the independent variable.  
Table 9 presents the results of the percent distribution of the dependent variable BLKMATH 
and the independent variables chosen to measure ‘Autonomy – School Climate’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, ATK12, MATAVAL, PRINRULES, SHRUN, STAFFCOOP, 
STUBHV, and SUPADMIN by the dependent variable BLKMATH = Yes. A value of “0” was 
assigned to the value of each of the predictor variables which represent a lower proportion of the 
independent variables, ATK12, MATAVAL, PRINRULES, SHRUN, STAFFCOOP, STUBHV, 
and SUPADMIN by the dependent variable BLKMATH = Yes.    
37 A dummy variable is user created variable created to represent an attribute with two distinct categories and/or 
levels. “In quantitative analysis, a dummy variable is a numeric stand-in for a qualitative fact or a logical 





Table 9.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 1.1 
ATK12_B STAFFCOOP MATAVAL PRINRULES SHRUN STUBHV SUPADMIN 
BLKMATH Y N A DA A DA A DA A DA A DA A DA 
Y 0.1 0.06 0.06 0.27 0.27 0.06 0.28 0.42 0.2 0.12 0.17 0.16 0.28 0.4 
N 43 51.4 82.1 17.6 79.1 20.6 83.4 16.3 72.7 27 59.1 40 83.3 16.4 
Obs 37,500 
Subpop n 3,385,170 
Table 10 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Autonomy – School Climate’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, ATK12, MATAVAL, PRINRULES, SHRUN, STAFFCOOP, 
STUBHV, and SUPADMIN by the dependent variable NOTCH = Agree. A value of “0” was 
assigned to the value of each of the predictor variables which represent a lower proportion of the 
independent variables, ATK12, MATAVAL, PRINRULES, SHRUN, STAFFCOOP, STUBHV, 
and SUPADMIN by the dependent variable NOTCH = Agree. 
Table 10.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 1.2 
ATK12 STAFFCOOP MATAVAL PRINRULES SHRUN STUBHV SUPADMIN 
NOTCH Y N A DA A DA A DA A DA A DA A DA
A 36 9 18 64 15 8 69 6 5 18 32 4 14 9.5 
DA 0 55 6 12 68 9 18 7 58 19 19 45 71 5.5 
Obs 10 120 
Subpop n 670 11,070 
Table 11 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘‘Autonomy – School Climate’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, ATK12, MATAVAL, PRINRULES, SHRUN, STAFFCOOP, 
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STUBHV, and SUPADMIN by the dependent variable TRNF = Agree. A value of “0” was assigned 
to the value of each of the predictor variables which represent a lower proportion of the 
independent variables, ATK12, MATAVAL, PRINRULES, SHRUN, STAFFCOOP, STUBHV, 
and SUPADMIN by the dependent variable TRNF = Agree. 
Table 11.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 1.3 
	 ATK12 STAFFCOOP MATAVAL PRINRULES SHRUN STUBHV SUPADMIN 
TRNF Y N A DA A DA A DA A DA A DA A DA 
A  11 0 28 5 23 10 27 60 11 22 20 13 22 11 
DA  25 64 54 13 60 7 6 7 51 16 31 36 63 4 
Obs 10 120 
Subpop n  670 11,070 
 
From the results presented in Tables 9, 10, 11, it was found that the meaning of the value 
“1” for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 1.1, 1.2 and 1.3 vary. Specifically, the predictor variables that were shared 
among Logistic Regression Models 1.1, 1.2 and 1.3 are presented in Table 12, the predictor 
variables that were shared between Logistic Regression Models 1.1 & 1.2, or 1.2 & 1.3 or 1.1 & 
1.3 are presented in Table 13 and the predictor variable that was only used in Logistic 
Regression Models 1.1 or 1.2 or 1.3 is presented in Table 14.   
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Table 12. 
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 1.1, 1.2, and 1.3 
Independent Variables 
MATAVAL STUBHV SUPADMIN 
BLKMATH 
(Model 1.1) 
0: I disagree, necessary materials such as 
textbooks, supplies, and copy machines 
are available as needed by the staff. 
1: I agree, necessary materials such as 
textbooks, supplies, and copy machines 
are available as needed by the staff 
0: I agree, there is a great deal of 
cooperative effort among the staff members 
1: I disagree, there is a great deal of 
cooperative effort among the staff members 
0: I disagree, the school administration’s 
behavior toward the staff is supportive and 
encouraging. 
1: I agree, the school administration’s behavior 






Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 1.1 & 1.2, or 1.2 & 1.3 or 1.1 & 1.3 
Independent Variables 
ATK12 PRINRULES SHRUN_NT STAFFCOOP 
BLKMATH 
(Model 1.1) 
0: I disagree; my principal 
enforces school rules for 
student conduct and backs 
me up when I need it. 
1: I agree, my principal 
enforces school rules for 
student conduct and backs 
me up when I need it. 
0: I agree, there is a great deal of cooperative 
effort among the staff members 
1: I disagree, there is a great deal of 
cooperative effort among the staff members 
NOTCH 
(Model 1.2) 
0: A student from this 
school has not 
physically attacked me 
in the past 12 months 
1: A student from this 
school has physically 
attacked me in the past 
12 months 
0: I agree, I like the way things 
are run at this school. 
1: I disagree, I like the way 
things are run at this school 
TRNF 
(Model 1.3) 
0: I agree, there is a great deal of cooperative 
effort among the staff members 
1: I disagree, there is a great deal of 
cooperative effort among the staff members 
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Table 14. 
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 1.1 or 1.2 or 1.3  
Independent Variables 
ATK12_B PRINRULES_T SHRUN STAFFCOOP_N 
BLKMATH 
(Model 1.1) 
0: A student from this 
school has physically 
attacked me in the past 
12 months  
1: A student from this 
school has not 
physically attacked me 
in the past 12 months 
0: I agree, I like the way things 
are run at this school. 
1: I disagree, I like the way things 
are run at this school.     
NOTCH 
(Model 1.2) 
0: I agree, there is a great deal of 
cooperative effort among the staff 
members 
1: I disagree, there is a great deal of 




0: I agree, my principal 
enforces school rules for 
student conduct and backs 
me up when I need it. 
1: I disagree, my principal 
enforces school rules for 
student conduct and backs 
me up when I need it. 
136 
Logistic Regression Model 1.1 Findings 
Inferential Query 1.1. Is there a relationship between the ‘Turnover Subset’ of School 
Climate (being attacked in the past 12 months, availability of materials, principal support, being 
content with the way their school is run, cooperation among staff members, student behavior and 
having supportive administration) and being an African American math teacher?  
Inferential Null Hypothesis 1.1. There is no relationship between factors of School 
Climate as measured by being attacked in the past 12 months, availability of materials, principal 
support, being content with the way their school is run, cooperation among staff members, 
student behavior and having supportive administration and being an African American math 
teacher. 
Stata Output for Logistic Regression Model 1.1. The summary for the output produced 
by Stata for the Logistic Regression Model 1.1 is found in Table 15.  
Table 15.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of BLKMATH by School 
Climate for African American Math Teachers (n = 3,385,170) 
Predictor β 
BRR38 
eβ t Significance 
Std. Err. 
ATK12_B 0.53 1.57 1.69 0.57 0.57 
MATAVAL -0.86 0.73  0.92 -0.11 0.94 
PRINRULES 0.42 1.02 1.52 0.63 0.53 
SHRUN       -0.78 0.41  0.46 0.87 0.39 
STAFFCOOP 0.45 1.69 1.57 0.42 0.68 
STDBHV 0.27 1.08 1.31 0.33 0.74 
SUPADMIN 0.46 1.05 1.59 0.70 0.49 
1   (Constant) -7.42 0.001 0.0006 -4.09 0.00 
F (7, 43) 0.71 
Prob > F 0.46 
*p < .05    **p < .01    ***p < .001
38 Note from STATA: One or more parameters could not be estimated in 38 BRR replicates;
standard-error estimates only include complete replications. 
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Inferential Query 1.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 1.1, shows that the Model is a moderate fit (Prob > F = 0.46) to 
measure school climate for African American math teachers. The final Logistic Regression 
Model used all of the predictor variables and they all failed to meet the 5% significance level. 
These results thereby retain the null hypothesis - there is no relationship between being attacked 
in the past 12 months, the availability of necessary materials, level of principal support, being 
content with the way their school is run, cooperation among staff members, student behaviors 
and having supportive administration and being an African American math teacher. 
Logistic Regression Model 1.2 Findings  
Inferential Query 1.2. Is there a relationship between the ‘Turnover Subset’ of School 
Climate (being attacked in the past 12 months, availability of materials, principal support, being 
content with the way their school is run, cooperation among staff members, student behavior and 
having supportive administration) and whether an African American math teacher agrees 
teaching is not worth it?  
Inferential Null Hypothesis 1.2. There is no relationship between factors of School 
Climate as measured by being attacked in the past 12 months, availability of materials, principal 
support, being content with the way their school is run, cooperation among staff members, 
student behavior and having supportive administration and whether an African American math 
teacher agrees teaching is not worth it. 
Stata Output for Logistic Regression Model 1.2. The summary for the output produced 






 Summary of Logistic Regression Analysis for Measures Predicting Likelihood of NOTCH by Autonomy - 
School Climate for African American Math Teachers (n = 11,070) 
Predictor β 
BRR39 
eβ t Significance 
Std. Err. 
MATAVAL      -0.95   1.08  0.39     -0.34 0.74 
PRINRULES 1.49 10.50  4.43   0.63 0.53 
SHRUN      -2.22 22.76  9.13   0.89 0.38 
STAFFCOOP 0.45   2.21  1.57   0.32 0.75 
STDBHV       2.19 11.14  8.89   1.74 0.09 
SUPADMIN      -1.64   0.45  0.19  -0.70 0.49 
1   (Constant) -2.91   0.55 0.14  -1.11 0.27 
F (6, 73) 0.71 
Prob > F 0.65 
*p < .05    **p < .01    ***p < .001
Inferential Query 1.2 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 1.2, shows that the Model is a moderate fit (Prob > F = 0.646) to 
measure School Climate for African American math teachers who agree teaching is not worth it. 
The final Logistic Regression Model used six of the seven-predictor variables40. Six of the six 
independent variables measured tested failed to meet the 5% significance level. These results 
thereby retain the null hypothesis - there is no relationship between being attacked in the past 12 
months, availability of materials, principal support, being content with the way their school is 
run, cooperation among staff members, student behavior and having supportive administration 
and whether an African American math teacher agrees teaching is not worth it. 
39 Note from STATA: One or more parameters could not be estimated in 9 BRR 
replicates; standard-error estimates only include complete replications 
40 When the variable ATK12 was included in the Model, STATA would not run the regression and the message “an
error occurred when svy executed logistic” was given. Although, not specifically determined by the statistical 
program, the author predicts the variable was excluded due to low number of observations in the subpopulation; n = 
8.
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Logistic Regression Model 1.3 Findings 
Inferential Query 1.3. Is there a relationship between the ‘Turnover Subset’ of School 
Climate (being attacked in the past 12 months, availability of materials, principal support, being 
content with the way their school is run, cooperation among staff members, student behavior and 
having supportive administration) and whether an African American math teacher agrees they 
think about transferring to another school?  
Inferential Null Hypothesis 1.3. There is no relationship between factors of School 
Climate of an African American math teacher’s school as measured by being attacked in the past 
12 months, availability of materials, principal support, being content with the way their school is 
run, cooperation among staff members, student behavior and having supportive administration 
and whether an African American math teacher agrees they think about transferring to another 
school. 
Stata Output for Logistic Regression Model 1.3. The summary for the output produced 
by Stata for the Logistic Regression Model 1.3 is found in Table 17. 
Table 17.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of TRNF by Autonomy - 
School Climate for African American Math Teacher (n = 240)  
Predictor β 
BRR41 
eβ t Significance 
Std. Err. 
MATAVAL 0.54 1.89  1.11 0.06 0.96 
STAFFCOOP 0.11 1.80  1.71 0.30 0.78 
1   (Constant) -1.14 2.10 032 -0.54 0.61 
F (2, 4) 0.07 
Prob > F 0.9359 
*p < .05    **p < .01    ***p < .001
41 Note from STATA: One or more parameters could not be estimated in 8 BRR replicates;
standard-error estimates only include complete replications 
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Inferential Query 1.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 1.3, shows that the Model is a moderate fit (Prob > F = 0.94) to 
measure School Climate for African American math teachers who agree they think about 
transferring schools. The final Logistic Regression Model used two of the seven predictor 
variables42. Each of the independent variables measured tested failed to meet the 5% significance 
level. These results thereby retain the null hypothesis - there is no relationship between the 
availability of necessary materials and cooperation among staff members and being an African 
American math teacher. 
Logistic Regression Models 2.1, 2.2, and 2.3  
Logistic Regression Models 2.1, 2.2 and 2.3 examine the relationship between the 
predictor variables chosen to measure ‘Teacher Control’ and the dependent variable BLKMATH 
(Model 2.1), NOTCH (Model 2.2) and TRNF (Model 2.3). Although, the three Models used the 
same dummy predictor variables, the value of the dummy variable (0 or 1) was reliant upon the 
results of the three two-way tabulations purposed to determine the percent distribution of the 
dependent variable by the independent variable  
Table 18 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Autonomy – Teacher Control’. A 
value of “1” was assigned to the value of each of the predictor variables which represent a 
greater proportion of the independent variables, DISP_STU, SLT_CNT, and SLT_TECH by the 
dependent variable BLKMATH = Yes. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables, DISP_STU, 
SLT_CNT, and SLT_TECH by the dependent variable BLKMATH = Yes.    
42 The variable ATK12 was excluded from the Model because it “predicts failure perfectly”.  The
variables PRINRULES_T, SHRUN_NT, STUBHV, SUPADMIN were excluded from the Model “because of 
collinearity”.   
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Table 18.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 2.1 
DISP_STU SLT_CNT SLT_TECH 
BLKMATH Control No Control Control No Control Control No Control 
A 12 17 13 10 22.4 0.9 
DA 6 65 63 14 75.2 1.5 
Obs 34,500 
Subpop n 3,385,170 
Table 19 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Autonomy – Teacher Control’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, DISP_STU, SLT_CNT, and SLT_TECH by the dependent variable 
NOTCH = Agree. A value of “0” was assigned to the value of each of the predictor variables 
which represent a lower proportion of the independent variables, DISP_STU, SLT_CNT, and 
SLT_TECH by the dependent variable NOTCH = Agree. 
Table 19.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 2.2
DISP_STU SLT_CNT SLT_TECH 
NOTCH Control No Control Control No Control Control No Control 
A 12 17 13 10 22.4 0.9 
DA 6 65 63 14 75.2 1.5 
Obs 120 
Subpop n 11,070 
Table 20 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Autonomy – Teacher Control’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, DISP_STU, SLT_CNT, and SLT_TECH by the dependent variable 
TRNF = Agree. A value of “0” was assigned to the value of each of the predictor variables which 
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represent a lower proportion of the independent variables, DISP_STU, SLT_CNT, and 
SLT_TECH by the dependent variable TRNF = Agree 
Table 20.  
Percent Distribution of 'Turnover Measure' Used in Logistic Regression Model 2.3
DISP_STU SLT_CNT SLT_TECH 
TRNF Control No Control Control No Control Control No Control 
A 28 45 13 20 22 12 
DA 55 12 31 36 62 34 
Obs 120 
Subpop n 11,070 
From the results presented in Tables 18, 19, and 20, it was found that the meaning of the 
value “1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 2.1, 2.2 and 2.3 are the same and presented in Table 21.   
Table 21.  
Summary Statistics of Dichotomous Variables Used in Logistic Regression Models 2.1, 2.2, and 2.3 
Independent Variables 
DISP_STU_BNT SLT_CNT SLT_TECH_BNT 
BLKMATH 
(Model 1.1) 
0: I do not have control 
in my classroom in 
disciplining students.  
1: I have control in my 
classroom in disciplining 
students. 
0: I have control in my 
classroom over selecting 
content, topics, and skills to 
be taught. 
1: I do not have control in 
my classroom over 
selecting content, topics, 
and skills to be taught. 
0: I do not have control in 
my classroom over selecting 
teaching techniques. 
1: I have control in my 






Logistic Regression Model 2.1 Findings 
Inferential Query 2.1. Is there a relationship between the ‘Turnover Subset’ of Teacher 
Control (having control in their school to discipline students, select content and select teaching 
techniques) and being an African American math teacher? 
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Inferential Null Hypothesis 2.1. There is no relationship between being an African 
American math teacher and factors of Teacher Control as measured by having control in their 
school to discipline students, select content and select teaching techniques. 
Stata Output for Logistic Regression Model 2.1. The summary for the output produced 
by Stata for the Logistic Regression Model 2.1 is found in Table 22. 
Table 22.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of BLKMATH by Autonomy 
- Teacher Control for African American Math Teachers (n = 3,385,170)  
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
DISP_STU_BNT  -0.43 0.22 0.65 -1.25 0.21 
SLT_CNT  0.63 0.65  1.87 1.80 0.08 
SLT_TECH_BNT  0.63 1.28  1.88 0.93 0.36 
1   (Constant) -6.24 0.001 0.002 -0.11 0.00 
F (3, 85) 2.15 
Prob > F 0.099 
*p < .05    **p < .01    ***p < .001
Inferential Query 2.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 2.1, shows that the Model is a moderate fit (Prob > F = 0.099) to 
measure Teacher Control for African American math teachers. The final Logistic Regression 
Model used all of the predictor variables. Two of the three independent variables tested failed to 
meet the 5% significance level retaining the null hypothesis there is no relationship teacher 
control as measured by having control in their school to discipline students, selecting content  
and selecting teaching techniques.   
144 
Logistic Regression Model 2.2 Findings 
Inferential Query 2.2. Is there a relationship between the ‘Turnover Subset’ of Teacher 
Control (having control in their school to discipline students, select content and select teaching 
techniques) and whether an African American math teacher agrees teaching is not worth it?  
Inferential Null Hypothesis 2.2. There is no relationship between whether an African 
American math teacher agrees teaching is not worth it and factors of teacher control as measured 
by teacher control as measured by having control in their school to discipline students, select 
content and select teaching techniques. 
Stata Output for Logistic Regression Model 2.2. The summary for the output produced 
by Stata for the Logistic Regression Model 2.2 is found in Table 23.  
Table 23.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of NOTCH by Autonomy - 
Teacher Control for African American Math Teachers (n = 11,070) 
Predictor β 
BRR43 
eβ t Significance 
Std. Err. 
DISP_STU_BNT -0.58 0.48  0.56 -0.68 0.50 
SLT_CNT  0.63 1.75  1.88  0.68 0.50 
SLT_TECH_BNT -0.07 1.04  0.93 -0.06 0.95 
1   (Constant) -1.04 0.47 0.35 -0.78 0.44 
F (3, 73) 0.22 
Prob > F 0.8807 
*p < .05    **p < .01    ***p < .001
Inferential Query 2.2 Results.	The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 2.2, shows that the Model is a good fit (Prob > F = 0.88) to measure 
Teacher Control for African American math teachers who agree teaching is not worth it. Three of 
43 Note from STATA: One or more parameters could not be estimated in 12 BRR replicates;
standard-error estimates only include complete replications 
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the three independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship teacher control as measured by teacher control as 
measured by having control in their school to discipline students, select content and select 
teaching techniques. 
Logistic Regression Model 2.3 Findings 
Inferential Query 2.3. Is there a relationship between the ‘Turnover Subset’ of Teacher 
Control (having control in their school to discipline students, select content and select teaching 
techniques) and whether an African American math teacher agrees they think about transferring 
to another school?  
Inferential Null Hypothesis 2.3. There is no relationship between whether an African 
American math teacher agrees they think about transferring to another school and factors of 
teacher control as measured by teacher control as measured by having control in their school to 
discipline students, select content and select teaching techniques. 
Stata Output for Logistic Regression Model 2.3. The summary for the output produced 
by Stata for the Logistic Regression Model 2.3 is found in Table 24.  
Table 24.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of TRNF by Autonomy - 
Teacher Control for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
DISP_STU_BNT 0.51 1.41 1.72 0.66 0.51 
SLT_CNT 0.22 0.91  1.25 0.31 0.76 
SLT_TECH_BNT -2.32 0.11 0.99 -1.95 0.06 
1   (Constant) 0.83 2.74 2.30 0.70 0.49 
F (3, 70) 1.33 
Prob > F 0.2710 
*p < .05    **p < .01    ***p < .001
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Inferential Query 2.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 2.3, shows that the Model is a good fit (Prob > F = 0.88) to measure 
Teacher Control for African American math teachers who agree they think about transferring 
schools. The final Logistic Regression Model used all of the predictor variables. Three of the 
three independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship teacher control as measured by having control in their 
school to discipline students, select teaching techniques and select content.   
Logistic Regression Models 3.1, 3.2, 3.3  
Logistic Regression Models 3.1, 3.2 and 3.3 examine the relationship between the 
predictor variables chosen to measure ‘Teacher Influence’ and the dependent variable BLKMATH 
(Model 3.1), NOTCH (Model 3.2) and TRNF (Model 3.3). Although, the three Models used the 
same dummy predictor variables, the value of the dummy variable (0 or 1) was reliant upon the 
results of the three two-way tabulations purposed to determine the percent distribution of the 
dependent variable by the independent variable  
Table 25 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Autonomy – Teacher Influence’. A 
value of “1” was assigned to the value of each of the predictor variables which represent a 
greater proportion of the independent variables, INFL_DISP, INFL_PD, and INFL_CURR by 
the dependent variable BLKMATH = Yes. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables, 





Table 25.  
Percent Distribution 'Turnover Measures' Used in Logistic Regression Model 3.1 
INFL_CURR INFL_STUDISP INFL_PD 
BLKMATH No Influence Influence No Influence  Influence No Influence Influence 
Y 0.2 0.12 0.14 0.19 0.12 0.21 
N 44.3 55.4 44.3 55.4 58.3     41.4 
Obs 37,500 
Subpop n 3,385,170 
Table 26 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Autonomy – Teacher Influence’. A value of 
“1” was assigned to the value of each of the predictor variables which represent a greater 
proportion of the independent variables, INFL_DISP, INFL_PD, and INFL_CURR by the 
dependent variable NOTCH = Agree. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables, 
INFL_DISP, INFL_PD, and INFL_CURR by the dependent variable NOTCH = Agree.    
Table 26.  
Percent Distribution 'Turnover Measure' Used in Logistic Regression Model 3.2 
INFL_CURR INFL_STUDISP INFL_PD 
NOTCH No Influence Influence No Influence  Influence No Influence Influence
A 19 4 16 7 16 8 
DA 43 33 42 35 47 30 
Obs 120 
Subpop n 11,070 
Table 27 presents the results of the percent distribution of the dependent variable TRNF 
and the independent variables chosen to measure ‘Autonomy – Teacher Influence’. A value of 
“1” was assigned to the value of each of the predictor variables which represent a greater 
proportion of the independent variables, INFL_DISP, INFL_PD, and INFL_CURR by the 
dependent variable TRNF = Agree. A value of “0” was assigned to the value of each of the 
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predictor variables which represent a lower proportion of the independent variables, 
INFL_DISP, INFL_PD, and INFL_CURR by the dependent variable TRNF = Agree. 
Table 27.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 3.3
INFL_CURR INFL_STUDISP INFL_PD 
TRNF No Influence Influence No Influence  Influence No Influence Influence 
A 22 11 22 11 22 11 
DA 41 26 37 30 41 26 
Obs 120 
Subpop n 11,070 
From the results presented in Tables 25, 26, and 27, it was found that the meaning of the 
value “1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 3.1, 3.2 and 3.3 vary. Specifically, the predictor variables that were shared 
among Logistic Regression Models 3.1, 3.2 and 3.3 are presented in Table 28, the predictor 
variables that were shared between Logistic Regression Models 3.2 & 3.3 are presented in Table 
29 and the predictor variable that was only used in Logistic Regression Models 3.1 is presented 
in Table 30.  
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Table 28. 





0: I do have influence over school policy 
establishing how students are disciplined 
1:  I do not have influence over school policy 
establishing how students are disciplined 
0: I do have influence over school policy that determines the 
content of in-service professional development programs. 
1: I do not have influence over school policy that determines 











0:  I do have influence over school policy establishing curriculum 
1: I do not have influence over school policy establishing curriculum 
TRNF 
(Model 3.3) 
Table 30.  





0:  I do not have influence over school policy establishing curriculum 
1: I do have influence over school policy establishing curriculum 
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Logistic Regression Model 3.1 Findings 
Inferential Query 3.1. Is there a relationship between the ‘Turnover Subset’ of Teacher 
Influence (having influence in school over policy regarding curriculum, student discipline and 
professional development) and being an African American math teacher? 
Inferential Null Hypothesis 3.1. There is no relationship between being an African 
American math teacher and factors of teacher influence as measured by having influence in their 
school over policy regarding curriculum, student discipline and professional development. 
Stata Output for Logistic Regression Model 3.1. The summary for the output produced 
by Stata for the Logistic Regression Model 3.1 is found in Table 31. 
Table 31.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of BLKMATH by Autonomy 
Teacher Influence for African American Math Teachers (n = 3,385,170) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
INFL_CURR      -0.76* 0.15  0.47 -2.33 0.02 
INFL_STUDISP      -0.13 0.30  0.88 -0.39 0.70 
INFL_PD 0.15 0.35  1.02   0.04 0.96 
1   (Constant) -5.30 0.001 0.6562 -18.59 0.00 
F (3, 85) 2.14 
Prob > F 0.1007 
*p < .05    **p < .01    ***p < .001
Inferential Query 3.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 3.1, shows that the Model is a poor fit (Prob > F = 0.1007) to 
measure Teacher Influence for African American math teachers. The final Logistic Regression 
Model used all of the predictor variables. Two of the three independent variables tested failed to 
meet the 5% significance level retaining the null hypothesis there is no relationship between 
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teacher influence as measured by having influence in their school over policy regarding student 
discipline and professional development. 
One of the three independent variables tested succeeded in meeting the 5% significance 
level. Controlling for all of the variables in Model 3.1, for every unit increase in having influence 
in school policy over establishing curriculum the respondent’s’ likelihood of being an African 
American math teacher decreases by 0.76 units. This relationship is significant at the p < .05 
level (p = .02), and represents a rejection of the null hypothesis - there is no relationship between 
having influence in establishing curriculum and whether the teacher is African American. The 
'odds ratio' for the predictor variable, INFL_CURR_B, is 0.47 with a 95% confidence interval of 
[0.24, 0.89].  
This indicates there is a negative association being an African American math teacher 
and having influence in establishing curriculum. This also shows that an African American math 
teacher is approximately one-half time more likely to agree they have influence in establishing 
curriculum than a non-African American math teacher. In conclusion, ‘Influence Curriculum’ is 
an identified factor associated with turnover for African American teachers of mathematics.  
Logistic Regression Model 3.2 Findings 
Inferential Query 3.2. Is there a relationship between the ‘Turnover Subset’ of Teacher 
Influence (having influence in school over policy regarding curriculum, student discipline and 
professional development) and whether an African American math teacher agrees teaching is not 
worth it?  
Inferential Null Hypothesis 3.2. There is no relationship between factors of teacher 
influence as measured by having influence in their school over policy regarding curriculum, 
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student discipline and professional development and an African American math teacher agreeing 
teaching is not worth it. 
Stata Output for Logistic Regression Model 3.2. The summary for the output produced 
by Stata for the Logistic Regression Model 3.2 is found in Table 31. 
Table 32.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of NOTCH by Teacher 
Influence for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std.	Err.	
INFL_CURR 1.23 3.78 3.44  1.12 0.27 
INFL_STUDISP 0.14 1.26 1.15  0.13 0.90 
INFL_PD      -0.15 0.79 0.86 -0.16 0.87 
1   (Constant) -2.05 0.12 0.13 -2.27 0.03 
F (3, 84) 0.71 
Prob > F 0.5484 
*p < .05    **p < .01    ***p < .001
Inferential Query 3.2 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 3.2, shows that the Model is a moderate fit (Prob > F = 0.5484) to 
measure Teacher Influence for African American math teachers who agree that teaching is not 
worth it. The final Logistic Regression Model used all of the predictor variables. Three of the 
three independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between teacher influence as measured by having 
influence in their school to discipline students, select content and select teaching techniques and 
whether an African American math teacher agrees teaching is not worth it.  
Logistic Regression Model 3.3 Findings 
Inferential Query 3.3. Is there a relationship between the ‘Turnover Subset’ of Teacher 
Influence (having influence in school over policy regarding curriculum, student discipline and 
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professional development) and whether an African American math teacher agrees they think 
about transferring to another school? 
Inferential Null Hypothesis 3.3. There is no relationship between whether an African 
American math teacher agrees they think about transferring to another school and teacher 
influence as measured by having influence in their school over policy regarding curriculum, 
student discipline and professional development. 
Stata Output for Logistic Regression Model 3.3. The summary for the output produced 
by Stata for the Logistic Regression Model 3.3 is found in Table 33. 
Table 33.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of TRNF by Autonomy - 
Teacher Influence for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
INFL_CURR -0.46 0.82  0.96 -0.06 0.96 
INFL_STUDISP 0.44 0.84  1.55 0.52 0.61 
INFL_PD 0.15 0.86  1.63 0.18 0.86 
1   (Constant) -1.05 0.82 0.6562 -1.27 0.21 
F (3, 85) 0.12 
Prob > F 0.9505 
*p < .05    **p < .01    ***p < .001
Inferential Query 3.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 3.3, shows that the Model is a good fit (Prob > F = 0.9505) to 
measure Teacher Influence for African American math teachers who agree they think about 
transferring schools. The final Logistic Regression Model used all of the predictor variables. 
Three of the three independent variables tested failed to meet the 5% significance level retaining 
the null hypothesis that there is no relationship between teacher influence as measured by teacher 
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influence as measured by having influence in their school over policy regarding curriculum, 
student discipline and professional development. 
Stage Three Findings 
 
This dissertation analyzed sixteen variables within the 'Turnover Set' ‘Demographics. 
Five of the sixteen variables measured teacher profile. The 'Turnover Measures' used were: 
gender, new teacher status, the number of schools taught, teacher's age, and total number of years 
teaching. Five of the sixteen variables measured the pre-service experiences of African American 
math teachers. The 'Turnover Measures' used were: participation in an alternative certification 
program and results on Praxis I – Math, Praxis II – Subject, Praxis III – Performance, and Other 
Teacher Tests. Six of the sixteen variables measured the in-service experiences of African 
American math teachers. The 'Turnover Measures' used were: level of students taught, having a 
mentor in their same subject the first year of teaching, highly qualified teaching status 
participating in professional activities related to the subject they teach, regularly participating in 
regularly scheduled collaboration with other teachers on issues of instruction, and belief that 
students come prepared to learn.   
Findings for ‘Turnover Subset – Teacher Profile’ 
During the 2011-12 school year, 7.27% of the total teaching force were full-time, African 
American, public school teachers (n = 246,160). Of these teachers, 4.76% reported they held a 
teaching certificate that allowed them to teach mathematics in their state and 9.13% reported 
teaching mathematics as their main teaching assignment. For this study, an African American 
math teacher is defined, as a public school teacher who self-identified as Black, not Hispanic, is 
certified to teach math in the state they are teaching, and teaching math is their main assignment. 
During the 2011-12 school year 11,070 African American teachers met this criteria. They 
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constituted 4.5% of all African American public school teachers, 6.9% of all math teachers and 
one-third of one percent of the total teaching force.  
An oft-cited statistic (Keigher, 2010) note approximately 30% of new teachers leave the 
profession within five years (Ingersoll & May, 2011). It is an indication that the profession is 
inundated with newer teachers and lacking more experienced teachers. To determine whether 
this is true for African American math teachers, the variable 'Total Years Teaching Experience' 
was run for all African American math teachers and African American math teachers by gender. 
It was found this might be an insignificant factor of turnover for African American math 
teachers.  While, 27% of all African American math teachers were classified as new teachers     
(n = 2,990) because they have taught between one to three years, the average total years’ 
teaching experience for is 8.9. More than 40% of all math teachers have between 1 to 5 total 
years of teaching experience, and less than 4% are 1st-year teachers. However, one-fifth of all 
African American math teachers have between 2 – 3 years of teaching experience. Many of the 
newer African American mathematics teachers are female. This is evidenced by the fact that 0% 
of African American male math teachers had three years of teaching experience. Also worth 
noting, 0% of African American female math teachers had twenty-five years of teaching 
experience. 
Additionally, more than one-fifth of African American male math teachers had between 
4 – 5 years of teaching experience (21.24%), and less than 10% of African American female 
math teachers had between 4 – 5 years of teaching experience. This represents a 12.73% 
difference between the sexes. African American math teachers with 6 – 10 years of teaching 
experience contrast this, where 26.55% of African American math teachers had 6 – 10 years of 
156 
teaching experience representing a 0.9% difference between the sexes. A detailed analysis of 
year total experience for African American math teacher is found in Table 34. 
Table 34.  
Total Years' Experience for Subpopulation of African American Math Teachers by Gender 
YEARS 
African American Math Teachers 
Male Female 
n % n % 
1 163 3.4 308 4.9 
2 – 3 614 12.8 1888 30.1 
4 – 5 1017 21.2 533 8.5 
6 – 10 1248 26.0 1693 27.0 
11 – 15 945 19.7 1035 16.5 
16 – 20 461 9.6 520 8.3 
21 – 24 77 1.6 69 1.1 
25 139 2.9 0 0 
+ 25 134 2.8 226 3.6 
Total 4,800 100% 6,270 100% 
Range 1 - 48 1 - 49 
 ! 9.73 8.33 
The connection between the total years of experience a teacher has and their age is 
apparent for African American math teachers, who have on average approximately nine years 
teaching experience. While, the average age for African American teachers is 43.2, this is 
approximately three years older than the average age for African American mathematics teacher 
(! = 40.89). Also, a gender difference by age was found among African American mathematics 
teachers.  On average, female mathematics teachers are younger than African American male 
mathematics teachers by approximately two years and approximately four years younger than the 
average African American teacher (see Figure 19).	
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Figure 19. Average age of selected subpopulations of African American public school teachers and 
African American public school math teachers by gender. 
The difference in age by gender may be explained by the fact that while approximately 
10% of the youngest African American mathematics teachers are male (between 24 – 29 years 
old), roughly double that (20.13%) are African American female mathematics teachers. In fact, 
there is not any 24-year-old and 25-year-old African American male mathematics teachers and 
almost ten percent of African American female mathematics teachers are either 24 or 25 years 
old. Although, nearly 30% of African American male mathematics teachers are in their thirties 
(29.21%) a larger percentage of African American female mathematics teachers are in their 
thirties (36.41%). Almost a quarter of African American female mathematics teachers (23.79%) 
are between 35 – 39 years old.  
The largest percentage of African American female mathematics teachers are 34-39 years 
old, followed by African American female mathematics teachers who are between 24-29 years 
old. The largest percentages of African American male mathematics teachers are between the 








ages of 45-49 years old. In sum, African American male mathematics teachers are older than 
African American female mathematics teachers, evidenced by the fact that 19.78% of African 
American female mathematics teachers are 50 and over, more than one-quarter  (25.93%) of 
African American male mathematics teachers are. Figure 18 compares the average age for 
African American teachers by gender and Table 35 compares the average age for African 
American math teachers by gender. 
Table 35.  
Age Intervals for African American Math Teachers by Gender 
AGE 
African American Math Teachers 
Male Female 
n % n % 
24 – 29  480 9.92 1,350 20.13 
30 – 34  940 19.56 850 12.62 
35 – 39  460 9.65 1,600 23.79 
40 – 44 730 15.18 1,210 18.04 
45 – 49  950 19.75 380 5.62 
50 – 54  360 7.59 310 4.66 
55 – 59  830 17.24 740 11.04 
60 – 64 30 0.70 220 3.23 
+ 65  20 0.40 60 0.85 
 Est.Total 4,800 99.99 6,720 99.98 
Range 26 – 74 24 – 74 
 ! 42.5 39.7 
Among the remaining independent variables measuring teacher profile are gender and the 
average number of schools taught in. During the 2011 - 2012 school year there were 11,070 
African American public school mathematics teachers. Of this 56% of these teachers were 
female (n = 6,200) and 44% were male (n = 4,870). It was found that the average number of 
schools that an African American mathematics teacher worked in was 2.53, which is higher than 
the average number of schools that an African American female teacher worked in (! = 2.25) 
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and which is lower than the average number of schools that an African American male teacher 
worked in (! = 2.9) (see Figure 20 for details). 
Figure 20. Average number of schools taught In for African American public school teachers and 
comparable subpopulations. 
 Findings for ‘Turnover Subset – Pre-Service Experience’ 
During the 2011-12 school year, 20.03% of all mathematics teachers participated in an 
Alternative Certification Program. During the 2011-12 school year, 44.53% of all African 
American mathematics teachers participated in an Alternative Certification Program. When 
investigated by gender, it was found that almost one-half (49.93%) of all African American male 
mathematics teachers participated in an Alternative Certification Program, and two-fifths 
(40.05%) of all African American female mathematics teachers participated in an Alternative 
Certification Program. 
While most of the research surrounding the shortage of African American math teachers 
focuses on their inability to pass certification exams, “teacher trainees who are members of 
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communities of color score lower on licensure exams that serve as passports to teaching careers. 
(Ahmad & Boser, 2014, p.5) The Schools and Staffing Survey data for African American math 
teachers contradicts this finding.  
Among African American math teachers almost 60% have taken and passed the Praxis I - 
Mathematics exam and less than one percent of teachers have taken and not passed the exam. 
Almost 80% of African American math teachers have taken and passed the Praxis II - Teacher 
Performance exam and less than one-half of a percent of teachers have taken and not passed the 
exam. Of other teacher tests not identified by the Schools and Staffing Survey 0% of African 
American math teachers have taken and not passed the exam. The percent distribution of the 
certification exam results for African American math teachers is found in Figure 21.  
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Findings for ‘Turnover Subset – In-Service Experience’ 
Of all African American teachers, 35.96% taught on the primary level. The Schools and 
Staffing Survey (SASS) classifies teachers as teaching on the primary level if their main teaching 
assignment is Early Childhood/Pre-Kindergarten or Elementary School. They are also classified 
as primary level teachers if they teach special education in a self-contained classroom or if they 
teach “pull out” or “push in” classes (U.S. Department of Education, 2012). Among these 
teachers, 11.19% were African American male teachers, 43.29% were African American female 
and 0% was an African American math teacher. 
Additionally, 31.04% of African American teachers taught on the middle school level. 
There was a nominal difference between African American male and female teachers taught on 
the middle school level, 27.77%, and 32.01% respectively. This is not the case for African 
American math teachers. While 44.67% of African American math teachers taught on the middle 
school level, almost a third of African American male teachers did (29.78%) and more than one-
half of African American female math teachers (56.07%) did.  
The SASS classifies teachers as teaching on the middle school level if they teach grades 5 
– 8 and as high school teachers if they teach grades 9 – 12. While, more than one-half of African
American female math teachers are middle school teachers, approximately one-half of African 
American male teachers are high school teachers (50.13%), less than a quarter of African 
American female teachers teach high school (19.95%) and almost two-thirds of African 
American math teachers are male (for more comparisons see Figure 22).  
Additionally, the SASS identifies teachers who teach combined grades; these teachers are 
those who do not meet the requirements for primary, middle or high school level (U.S. 
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combined grades. More specifically, 11% of African American male teachers, 5% of African 
American female teachers, 4% of African American male math teachers and 2% of African 
American female math teachers teach on the combined grades level.  
Figure 22. Grade level taught by subpopulations of African American public school teachers 
Similarly, 6.58% of African American math teachers are employed in charter schools. 
There are a larger percentage of African American male math teachers working in one than 
African American female math teachers (7.21% and 6.58%, respectively). As previously 
discussed 9.13% of all African American teachers are teaching mathematics as their main 
assignment. The majority of African American public school teachers’ main teaching assignment 
is Early Childhood or General Elementary and main teaching assignment is less than 1% of 
African American teachers teach ESL or Bilingual Education (see Figure 23 for a complete look 
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Figure 23. Main teaching assignment, African American public school teachers, by percentage 
These results vary by gender. Figure 24 illustrates the six of the twelve teaching 
assignments that are often departmentalized in high school and middle school. Of the six main 
assignments shown (Arts & Music, English & Language Arts, Foreign Languages, Mathematics, 
Natural Sciences and Social Sciences), the largest percentage of African American teachers teach 
mathematics, the largest percentage of African American female teachers teach English and 
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Figure 24. Percent breakdown of departmental main teaching assignment for African American teachers, 
by gender 
Figure 25 illustrates six of the twelve assignments that are outside of the assignments 
previously discussed. The six are Early Childhood/General Education, Special Education, ESL or 
Bilingual Education, Health or PE, Vocational and/or Technical Education and 'All Others'. Of 
the six, the largest percentage of African American teachers teach Mathematics, the largest 
percentage of African American female teachers main assignment is Early Childhood/General 
and the largest percentage of African American male teachers teach Health or PE.  
Of the total twelve main assignments, the largest percentage of African American male 
teachers’ main assignment is mathematics closely followed by Health/PE. Unlike African 
American male teachers, where the percent difference between those teaching Mathematics and 
Health/PE is small (0.2%), the percent difference between those teaching Early 
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Figure 25. Percent breakdown of departmental main teaching assignment for African American teachers 
by gender  
During the 2011-12 school year there were 11,070 African American math teachers. As 
previously discussed, the majority of these teachers taught in public high schools. The math 
courses combined by the Schools and Staffing Survey to create the main teaching assignment, 
mathematics, includes the courses, Algebra I, II and III, Basic and General Mathematics, 
Business and Applied Mathematics, Calculus and Pre-Calculus, Geometry, Pre-Algebra, 
Statistics and Probability, and Trigonometry. 
Among the ten aforementioned math courses, the majority of African American math 
teachers taught Algebra I (n = 32.49%) followed by Basic and General Mathematics (n = 
28.62%) and Pre-Algebra (n = 13.97%). On the other hand, of the 11,070 African American 
math teachers during the 2011 - 2012 school year, none taught Algebra III and Trigonometry and 
less than one-half of one percent taught Business and Applied Mathematics and Statistics and 
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Figure 26. Percentage of math courses taught by African American math teachers 
Of all African American math teachers (n = 11,070) the overwhelming majority are 
considered highly qualified teachers (HQT) in all subjects taught with a small percentage not of 
African American math teachers stating they do not know their HQT status (see Figure 27).  
Figure 27. Highly Qualified Teaching status of African American math teachers 
Over seventy percent (71.21%) of African American math teachers did not answer 
whether they had a mentor in their same subject during their first year of teaching. This may be 











year. Of those who answered (n = 3,190), 72% stated they did have a mentor of the same subject 
during their first year. When investigated by gender, a larger percentage of African American 
male math teachers did not answer the question (74.05%) than African American female math 
teachers (69.04%). Of those that answered, 85% of African American male math teachers and 
64% of African American female math teachers report to have had a mentor in their same subject 
during their first year of teaching.  
All of the African American math teachers answered the survey item that asked whether 
they participated in any professional development activities specific to and concentrating on the 
content they teach in the past 12 months. Eighty-five percent of African American math teachers 
stated they had. However, there was a stark difference in the level of participation among 
African American female and male math teachers; 94.74% of African American male math 
teachers replied yes and 76.68% of African American female math teachers replied yes.  
The difference in the participation level in professional activities between African 
American math and female math teachers is also seen from the survey item that asked whether 
they participated in regularly scheduled collaboration with other teachers on issues of instruction 
in the past 12 months. However, in this case, there were significantly more African American 
female math teachers who replied affirmatively (88.6%) than African American male math 
teachers (74.7%). 
A major dilemma within the field of mathematics education is supporting students who 
are often unprepared to access the material. The survey Item "to what extent is students coming 
unprepared to learn" is key to understanding the professional environment of African American 
math teachers. The results from this item found that little more than 50% of African American 
math teachers believe unprepared students are a serious problem. However, this masks gender 
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differences; where 60% of African American male math teachers believing unprepared students 
is a serious problem and 45% of African American male math teachers believe unprepared 
students is a serious problem. Figure 28 presents the findings for this item.   
Figure 28. African American math teachers responses on survey item 'Students Come to School 
Unprepared to Learn', by gender (n = 11,070) 
Stage Four Findings 
To identify the factors associated with turnover among African American math teachers 
within the category of ‘Demographics’, a total of nine logistic regressions were run; three on the 
dichotomous version of the dependent variable ‘Black Math Teacher’	(BLKMATH), three on the 
dichotomous version of the dependent variable ‘Teaching is Not Worth it’	(NOTCH), and three on 
the dichotomous version of the dependent variable ‘Transfer Schools’ (TRNF). 	
Logistic Regression Models Measuring Demographics   
Prior to running Logistic Regression Models 4.1, 4.2, 4.3, 5.1, 5.2, 5.3, 6.1, 6.2 and 6.3 
all of the predictor variables used to measure the concept ‘Demographics’ were placed in one 
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adequately describes the concept ‘Autonomy’ when measured against the dependent variables	
BLKMATH, NOTCH and TRNF.	The F – adjusted mean residual, shows that the concept 
‘Demographics’ is a poor model for the dependent variable	BLKMATH, a good model for the 
dependent variable NOTCH and a good model for the dependent variable	TRNF. The Prob > F 
values for each of the dependent variables are found in Table 36. 
Table 36.  
F-adjusted Mean Residual Values (Prob > F) for Logistic Regression Models Measuring Demographics 
Logistic Regression Models 4.1, 4.2, and 4.3   
Logistic Regression Models 4.1, 4.2 and 4.3 examine the relationship between the 
predictor variables chosen to measure ‘Profile’ and the dependent variable BLKMATH (Model 
4.1), NOTCH (Model 4.2) and TRNF (Model 4.3)44. Although, the three Models used the same 
dummy predictor variables, the value of the dummy variable (0 or 1) was reliant upon the results 
of the three two-way tabulations purposed to determine the percent distribution of the dependent 
variable by the independent variable.  
Table 37 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Demographics – Profile’. A value of 
“1” was assigned to the value of each of the predictor variables which represent a greater 
proportion of the independent variables, AGE_TCH, NEWTCH3, NO_SCHS, SEX, and 
44 Note: Tables 37, 38, 39 present the percent distribution for Models 4.1, 4.2 and 4.3, respectively. In each of these
Models, the dummy variables for AGE_TCH, NO_SCHS, YRS_EXP, were created by making the reference group 
all values that at or above the mean. Therefore (+) in the tables are all observations that are at or above the mean and 





YRS_EXP by the dependent variable BLKMATH = Yes. A value of “0” was assigned to the value of 
each of the predictor variables which represent a lower proportion of the independent variables, 
AGE_TCH, NEWTCH3, NO_SCHS, SEX, and YRS_EXP, by the dependent variable 
BLKMATH = Yes. 
Table 37.  
Percent Distribution 'Turnover Measures' Used in Logistic Regression Model 4.1
AGE_TCH NEWTCH3 NO_SCHS SEX YRS_EXP 
BLKMATH - + More Less - + F M - + 
Y 0.17 0.15 0.24 8.8e-2 0.21 0.12 0.19 0.14 0.22 0.11 
N  47 53 88.5 11.18 58 42 76 24 44 56 
Obs 37,500 
Subpop n 3,385,170 
Table 38 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Demographics – Profile’. A value of “1” was 
assigned to the value of each of the predictor variables which represent a greater proportion of 
the independent variables, AGE_TCH, NEWTCH3, NO_SCHS, SEX, and YRS_EXP by the 
dependent variable NOTCH = Agree. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables, AGE_TCH, 
NEWTCH3, NO_SCHS, SEX, and YRS_EXP by the dependent variable NOTCH = Agree. 
Table 38.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 4.2 
AGE_TCH NEWTCH3 NO_SCHS SEX YRS_EXP 
NOTCH - + More Less - + F M - + 
Y  17 6 16 20 14 9 12 12 18 28 
N  36 41 57 7 50 27 45 32 49 5 
Obs 120 
Subpop n 11,070 
Table 39 presents the results of the percent distribution of the dependent variable TRNF 
and the independent variables chosen to measure ‘Demographics – Profile’. A value of “1” was 
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assigned to the value of each of the predictor variables which represent a greater proportion of 
the independent variables, AGE_TCH, NEWTCH3, NO_SCHS, SEX, and YRS_EXP by the 
dependent variable TRNF = Agree. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables, AGE_TCH, 
NEWTCH3, NO_SCHS, SEX, and YRS_EXP by the dependent variable TRNF = Agree. 
Table 39.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 4.3 
AGE_TCH NEWTCH3 NO_SCHS SEX YRS_EXP 
TRNF - + More Less - + F M - + 
Y  23 10 9 24 20 12 16 17 24 8 
N  30 37 18 49 44 23 41 26 43 24 
Obs 120 
Subpop n 11,070 
From the results presented in Tables 37, 38, 39, it was found that the meaning of the 
value “1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 4.1, 4.2 and 4.3 vary. Specifically, the predictor variables that were shared 
among Logistic Regression Models 4.1, 4.2 and 4.3 are presented in Table 40, the predictor 
variables that were shared between Logistic Regression Models 4.2 & 4.3 are presented in Table 
41 and the predictor variable that was only used in Logistic Regression Models 4.1 is presented 
in Table 42.   
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Table 40.  
Summary Statistics of Dichotomous Variables Used in Logistic Regression Models 4.1, 4.2, 4.3 
Independent Variables 
AGE_TCH_BNT NEWTCH3 NO_SCHS_BNT YRS_EXP_BNT 
BLKMATH 
(Model 4.1) 
0: The age of the teacher is 
at or above the mean for all 
teachers  
1: The age of the teacher is 
below the mean for all 
teachers 
0: Teacher has 3 of fewer 
years of teaching experience 
1: Teacher has more than 3 
years of teaching experience 
0: The number of schools the 
teacher has taught in is at or 
above the mean for all 
teachers  
1: The number of schools the 
teacher has taught in is 
below the mean for all 
teachers. 
0: Teacher’s adjusted years of 
teaching experience is at or above 
the mean for all teachers 
1: Teacher’s adjusted years of 
teaching experience is below the 






Summary Statistics of Dichotomous Variables Used in Logistic Regression Models 4.2 and 4.3 
Independent Variables 
SEX_B 
NOTCH (Model 4.2) 0: Female 
1: Male TRNF (Model 4.3) 
Table 42 








Logistic Regression 4.1 
Inferential Query 4.1. Is there a relationship between the ‘Turnover Subset’ of 
Demographics (gender, age, number of years’ teaching, new teacher status and total number of 
schools the teacher has taught in) and being an African American math teacher? 
Inferential Null Hypothesis 4.1. There is no relationship between being an African 
American math teacher and their personal attributes as measured by gender, age, number of 
years’ teaching, new teacher status and total number of schools the teacher has taught in. 
Stata Output for Logistic Regression Model 4.1. The summary for the output produced 
by Stata for the Logistic Regression Model 4.1 is found in Table 43. 
Table 43.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of BLKMATH by 
Demographics - Characteristics for African American Math Teachers (n = 3,385,170) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
AGE_TCH_BNT 0.46 0.82 1.59 0.89 0.38 
NEWTCH3 0.74 0.89  2.10 1.76 0.08 
NO_SCHS_BNT       0.12 0.38 1.12 0.35 0.73 
SEX_B      -0.89* 0.13  0.41 -2.16 0.03 
YRS_EXP_BNT   -1.00** 0.17 0.37 -2.88 0.005 
1   (Constant) -5.09 0.002 0.01 -15.02 0.445 
F (5, 83) 5.12 
Prob > F 0.0004 
*p < .05    **p < .01    ***p < .001
Inferential Query 4.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 4.1, shows that the Model is a good fit (Prob > F = 0.0004) to 
measure Teacher Influence for African American math teachers. The final Logistic Regression 
Model used all of the predictor variables. Three of the five independent variables tested failed to 
meet the 5% significance level retaining the null hypothesis that there is no relationship between 
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the personal attributes of the teacher as measured by being a new teacher, age and number of 
schools worked in and whether a teacher is an African American math teacher. 
Two of the five independent variables tested succeeded in meeting the 5% significance 
level. Controlling for all of the variables in Model 4.1, for every unit increase in being a female, 
the respondent’s’ likelihood of being an African American math teacher decreases by 0.89 units. 
This relationship is significant at the p < .05 level (p = .03), and represents a rejection of the null 
hypothesis - there is no relationship between gender and whether a math teacher is African 
American. The 'odds ratio' for the predictor variable, SEX_B, is 0.41 with a 95% confidence 
interval of [0.22, 0.76]. This indicates there is a negative association being an African American 
math teacher and being male. This suggests that an African American math teacher is 
approximately one-half times more likely to be female than a non-African American math 
teacher. In conclusion, ‘Gender’ is an identified factor associated with turnover for African 
American teachers of mathematics.  
Controlling for all of the variables in Model 4.1, for every unit increase in the teacher’s 
adjusted years of teaching experience is below the mean for all teachers, the respondent’s’ 
likelihood of being an African American math teacher decreases by 1 unit. This relationship is 
significant at the p < .01 level  (p = .005), and represents a rejection of the null hypothesis - there 
is no relationship between total adjusted years of teaching experience and whether a math teacher 
is African American. The 'odds ratio' for the predictor variable, YRSEXP_BNT, is 0.37 with a 95% 
confidence interval of [0.15, 0.92]. This indicates there is a negative association being an African 
American math teacher and having less total years teaching experience than all teachers. This 
also shows that an African American math teacher is approximately two-fifths times more likely 
to have less total years teaching experience than all teachers than a non-African American math 
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teacher. In conclusion, ‘Years’ Experience’ is an identified factor associated with turnover for 
African American teachers of mathematics.  
Logistic Regression 4.2 Findings  
Inferential Query 4.2. Is there a relationship between the ‘Turnover Subset’ of 
Demographics (gender, age, number of years’ teaching, new teacher status and total number of 
schools the teacher has taught in) and whether an African American math teacher agrees teaching 
is not worth it? 
Inferential Null Hypothesis 4.2. There is no relationship between the personal attributes 
of the teacher as measured by gender, age, number of years’ experience teaching, and new 
teacher status and whether an African American math teacher agrees teaching is not worth it. 
Stata Output for Logistic Regression Model 4.2. The summary for the output produced 
by Stata for the Logistic Regression Model 4.1 is found in Table 44.  
Table 44.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of NOTCH by 
Demographics - Characteristics for African American Math Teachers (n = 11,070)   
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
AGE_TCH_BNT  -1.45 0.85  0.24 -1.71 0.09 
NEWTCH3   0.32 1.26  1.37 0.25 0.80 
NO_SCHS_BNT        0.76 0.86  2.13 0.88 0.38 
SEX -0.74 0.93  2.10 0.79 0.43 
YRS_EXP_BNT -0.38 0.94  0.68 -0.41 0.69 
1   (Constant) -1.23 0.33 0.29 -1.08 0.28 
F (5, 83) 0.81 
Prob > F 0.5484 
*p < .05    **p < .01    ***p < .001
Inferential Query 4.2 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 4.1, shows that the Model is a moderate fit (Prob > F = 0.5484) to 
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measure Teacher Influence for African American math teachers who agree teaching is not worth 
it. The final Logistic Regression Model used all of the predictor variables. Five of the five 
independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between the personal attributes of the teacher as measured 
by whether they are new to teaching, age, number of school they have taught in, years of 
teaching experience, gender and whether an African American math teacher agrees teaching is 
not worth it. 
Logistic Regression 4.3 Findings   
Inferential Query 4.3. Is there a relationship between the ‘Turnover Subset’ of 
Demographics (gender, age, number of years’ teaching, new teacher status and total number of 
schools the teacher has taught in) and whether an African American math teacher agrees they 
think about transferring schools?   
Inferential Null Hypothesis 4.3. There is no relationship between the personal attributes 
of the teacher as measured by gender, age, number of years’ experience teaching, number of 
schools the teacher has taught in and whether they are new to teaching, and whether an African 
American math teacher agrees they think about transferring schools. 
Stata Output for Logistic Regression Model 4.3. The summary for the output produced 
by Stata for the Logistic Regression Model 4.1 is found in Table 45.  
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Table 45.  
Summary of Logistic Regression Analysis of Measures Predicting Likelihood of TRNF by Demographics - 
Characteristics for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
AGE_TCH_BNT -1.32 0.23  0.27 -1.53 0.13 
NEWTCH3   0.23 1.33  1.26 0.22 0.83 
NO_SCHS_BNT        0.61 1.66  1.84 0.68 0.50 
SEX -0.07 1.95  2.28 0.97 0.34 
YRS_EXP_BNT 0.83 0.43  0.93 -0.08 0.94 
1   (Constant) -1.23 0.43 0.45 -0.83 0.41 
F (5, 83) 0.67 
Prob > F 0.6484 
†p <  .1     *p < .05    **p < .01    ***p < .001 
Inferential Query 4.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 4.3, shows that the Model is a moderate fit (Prob > F = 0.6484) to 
measure Teacher Influence for African American math teachers who agree they think about 
transferring schools. Logistic Regression Model 4.3 was fit taking the survey sampling design 
into account. The F – adjusted mean residual goodness-of-fit test shows that the model is a good 
fit to measure teacher characteristics under the ‘Demographics – Characteristics’ (Prob > F = 
0.648). The final Logistic Regression Model used four of the seven predictor variables. All of the 
independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between the personal attributes of the teacher as measured 
by gender, age, number of years’ experience teaching, number of schools the teacher has taught 
in and whether they are new to teaching, and whether an African American math teacher agrees 
they think about transferring schools.  
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Logistic Regression Models 5.1, 5.2, and 5.3   
Logistic Regression Models 5.1, 5.2 and 5.3 examine the relationship between the 
predictor variables chosen to measure ‘Pre-Service Experiences’ and the dependent variable 
BLKMATH (Model 5.1), NOTCH (Model 5.2) and TRNF (Model 5.3)45. Although, the three Models 
used the same dummy predictor variables, the value of the dummy variable (0 or 1) was reliant 
upon the results of the three two-way tabulations purposed to determine the percent distribution 
of the dependent variable by the independent variable.  
Table 46 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Demographics – Pre-Service 
Experiences’. A value of “1” was assigned to the value of each of the predictor variables which 
represent a greater proportion of the independent variables, ALTCERT, PRAXMATH, 
PRAXPERF, PRAXSUB, and OTHERTESTS by the dependent variable BLKMATH = Yes. A value 
of “0” was assigned to the value of each of the predictor variables which represent a lower 
proportion of the independent variables, ALTCERT, PRAXMATH, PRAXPERF, PRAXSUB, and 
OTHERTESTS, by the dependent variable BLKMATH = Yes.    
Table 46.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 5.1 
45	Note: Tables 46, 47, 48 present the percent distribution for Models 4.1, 4.2 and 4.3, respectively The dummy
variables for ALTCERT, PRAXMATH, PRAXSUB, PRAXPERF, OTHERTESTS, were created by making the 
reference group all values that at or above the mean. Therefore (+) in the tables are all observations that are at or 
above the mean and (-) are all observations that are below the mean 
ALTCERT PRAXMATH PRAXSUB PRAXPERF OTHERTESTS 
BLKMATH N Y - + - + - + -	 +	
Y 0.18 0.14 0.14 0.18 0.15 0.17 7.3e-2 0.25 .17 0.16 
N  85 14 39 61 42 58 25 74 51 48 
Obs 120 
Subpop n 11,070 
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Table 47 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Demographics – Pre-Service Experiences’. A 
value of “1” was assigned to the value of each of the predictor variables which represent a 
greater proportion of the independent variables, ALTCERT, PRAXMATH, PRAXPERF, 
PRAXSUB, and OTHERTESTS by the dependent variable NOTCH = Agree. A value of “0” was 
assigned to the value of each of the predictor variables which represent a lower proportion of the 
independent variables, ALTCERT, PRAXMATH, PRAXPERF, PRAXSUB, and OTHERTESTS by 
the dependent variable NOTCH = Agree. 
Table 47.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 5.2 
Table 48 presents the results of the percent distribution of the dependent variable TRNF 
and the independent variables chosen to measure ‘Demographics – Pre-Service Experiences’. A 
value of “1” was assigned to the value of each of the predictor variables which represent a 
greater proportion of the independent variables, ALTCERT, PRAXMATH, PRAXPERF, 
PRAXSUB, and OTHERTESTS by the dependent variable TRNF = Agree. A value of “0” was 
assigned to the value of each of the predictor variables which represent a lower proportion of the 
independent variables, ALTCERT, PRAXMATH, PRAXPERF, PRAXSUB, and OTHERTESTS by 
the dependent variable TRNF = Agree. 
ALTCERT PRAXMATH PRAXSUB PRAXPERF OTHERTESTS 
NOTCH	 N Y - + - + - + - + 
A  16 7 10 13 9 14 19 21 12 11 
DA  40 37 34 43 38 39 20 56 40 37 
Obs 120 
Subpop n 11,070 
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Table 48.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 5.3 
Note: The dummy variables for ALTCERT, PRAXMATH, PRAXSUB, PRAXPERF, OTHERTESTS, were 
created by making the reference group all values that at or above the mean. Therefore (+) in the tables are 
all observations that are at or above the mean and (-) are all observations that are below the mean 
From the results presented in Tables 46, 47, 48 it was found that the meaning of the value 
“1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 5.1, 5.2 and 5.3 vary. Specifically, the predictor variables that were shared 
among Logistic Regression Models 5.1, 5.2 and 5.3 are presented in Table 49, the predictor 
variables that were shared among Logistic Regression Models 5.1 & 5.2 as well as 5.2 & 5.3 are 
presented in Table 50 and the predictor variable that was only used in Logistic Regression 
Models 5.3 is presented in Table 51.   
ALTCERT PRAXMATH PRAXSUB PRAXPERF OTHERTESTS 
TRNF	 N Y - + - + - + -	 +	
A  18 14 15 17 17 16 7 26 20 13 
DA  37 30 28 39 30 37 16 51 32 35 
Obs 120 
Subpop n 11,070 
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Table 49.  
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 5.1, 5.2, and 5.3 
Independent Variables 
ALTCERT PRAXMATH PRAXSUB PRAXPERF OTHERTESTS 
BLKMATH 
(Model 5.1) 
0: The teacher did not 
enter teaching through an 
alternative certification 
program 
1: The teacher entered 
teaching through an 
alternative certification 
program 
0: The teacher is below the 
mean of African American 
math teachers responses of 
whether they took the 
Praxis I Pre-Professional 
Skills Test (PPST): 
Mathematics exam 
1: The teacher is at or 
above the mean of African 
American math teachers 
responses of whether they 
took the Praxis I Pre-
Professional Skills Test 
(PPST): Mathematics exam 
0: The teacher is below 
the mean of African 
American math teachers 
responses of whether 
they took the Praxis II: 
Subject Assessment in a 
specific content area  
1: The teacher is at or 
above the mean of 
African American math 
teachers responses of 
whether they took the 
Praxis II: Subject 
Assessment in a 
specific content area 
0: The teacher is below 
the mean of African 
American math teachers 
responses of whether 
they took the Praxis III: 
Teacher Performance 
Assessment in a 
specific content area 
1: The teacher is at or 
above the mean of 
African American math 
teachers responses of 
whether they took the 
Praxis III: Teacher 
Performance 
Assessment in a 
specific content area 
0: The teacher is below the 
mean of African American 
math teachers responses of 
whether they took the another 
test or basic skills or subject 
knowledge, other than those 
listed above, required by your 
state or district 
1: The teacher is at or above 
the mean of African 
American math teachers 
responses of whether they 
took the another test or basic 
skills or subject knowledge, 
other than those listed above, 













0: I disagree, the school administration’s behavior toward the staff is supportive 
and encouraging. 
1: I agree, the school administration’s behavior toward the staff is supportive 
and encouraging. NOTCH 
(Model 5.2) 
0: The teacher is at or above the mean of African 
American math teachers responses of whether they 
took the another test or basic skills or subject 
knowledge, other than those listed above, required by 
your state or district  
1: The teacher is below the mean of African American 
math teachers responses of whether they took the 
another test or basic skills or subject knowledge, other 




Table 51.  




 (Model 5.3) 
0: A student from this school has physically attacked me in the past 12 months  
1: A student from this school has not physically attacked me in the past 12 months 
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Logistic Regression Model 5.1 Findings 
Inferential Query 5.1. Is there a relationship between the ‘Turnover Subset’ of Pre-
Service Experience (being alternatively certified and performance on the Praxis I, II, III and 
other teacher certification exams) and being an African American math teacher? 
Inferential Null Hypothesis 5.1. There is no relationship between pre service 
experiences as measured being alternatively certified and performance on the Praxis I, II, III and 
other teacher certification exams and being an African American math teacher.  
Table 52.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of BLKMATH by 
Demographics - Pre-Service Experience for African American Math Teachers (n = 3,385,170)  
Predictor β 
BRR46 
eβ t Significance 
Std. Err. 
ALTCERT -0.9828 0.3707 0.3743 -0.99 0.32 
OTHERTESTS -0.1141 0.9485 -0.0114 -0.01 0.99 
PRAXMATH -1.0086 1.0384 0.3647 -0.35 0.72 
PRAXPERF 1.8224 8.4461 6.1869 1.33 0.19 
PRAXSUB 0.7321 5.7783 2.0795 0.26 0.79 
1   (Constant) -1.9340 0.1821 0.1460 -1.54 0.127 
F (8, 75) 0.33 
Prob > F 0.9523 
*p < .05    **p < .01    ***p < .001
Inferential Query 5.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 5.1, shows that the Model is a good fit (Prob > F = 0.9523) to 
measure Pre-Service Experiences for African American math teachers. The final Logistic 
Regression Model used all of the predictor variables. They all failed to meet the 5% significance 
level retaining the null hypothesis that there is no relationship between being alternatively 
46 46 Note from STATA: One or more parameters could not be estimated in 5 BRR replicates; standard-error
estimates only include complete replications 
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certified and performance on the Praxis I, II, III and other teacher certification exams and being 
an African American math teacher.   
Logistic Regression Model 5.2 Findings  
Inferential Query 5.2. Is there a relationship between the ‘Turnover Subset’ of Pre-
Service Experience (being alternatively certified and performance on the Praxis I, II, III and 
other teacher certification exams) and whether an African American math teacher agrees 
teaching is not worth it?  
Inferential Null Hypothesis 5.2. There is no relationship between pre service 
experiences as measured being alternatively certified and performance on the Praxis I, II, III and 
other teacher certification exams and whether an African American math teacher agrees teaching 
is not worth it. 
Table 53.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of NOTCH by 
Demographics - Pre-Service Experiences for African American Math Teachers (n =11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
ALTCERT -0.77 0.42 0.46 -0.86 0.39 
OTHERTESTS_NT 0.17 0.94 1.11 0.13 0.90 
PRAXMATH -0.63 0.59 0.53 -0.57 0.57 
PRAXPERF 1.68 6.19 5.34 1.44 0.15 
PRAXSUB 0.54 1.98 2.05 0.46 0.64 
1   (Constant) -2.29 0.11 0.11 -2.13 0.04 
F (5, 81) 0.48 
Prob > F 0.7934 
*p < .05    **p < .01    ***p < .001
Inferential Query 5.2 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 5.2, shows that the Model is a good fit (Prob > F = 0.7934) to 
measure Pre-Service Experiences for African American math teachers who agree teaching is not 
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worth it. The final Logistic Regression Model used all of the five predictor variables. All of the 
independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between pre service experiences as measured being 
alternatively certified and performance on the Praxis I, II, III and other teacher certification 
exams and whether an African American math teacher agrees teaching is not worth it.  
Logistic Regression Model 5.3 Findings 
Inferential Query 5.3. Is there a relationship between whether an African American 
math teacher agrees they think about transferring schools and pre service experiences as 
measured being alternatively certified and performance on the Praxis I, II, III and other teacher 
certification exams?  
Inferential Null Hypothesis 5.3. There is no relationship between pre service 
experiences as measured being alternatively certified and performance on the Praxis I, II, III and 
other teacher certification exams and whether an African American math teacher agrees they 
think about transferring schools. 
Table 54.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of TRNF by Demographics 
- Pre-Service Experiences for African American Math Teachers (n = 11,070)     
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
ALTCERT -0.04 1.00 -0.04 0.97 0.86 
OTHERTESTS_NT 0.72 0.94 1.11 0.13 0.90 
PRAXMATH -0.42 0.71 0.66 -0.39 0.70 
PRAXPERF 0.56 2.10 1.74 0.46 0.65 
PRAXSUB_T 0.24 1.66 2.05 0.88 0.38 
1   (Constant) -1.40 0.45 0.25 -0.76 0.45 
F (5, 81) 0.23 
Prob > F 0.9480 
*p < .05    **p < .01    ***p < .001
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Inferential Query 5.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 5.3, shows that the Model is a good fit (Prob > F = 0.9480) to 
measure Pre-Service Experiences for African American math teachers who agree they think 
about transferring schools. The final Logistic Regression Model used all of the five predictor 
variables. All of the independent variables tested failed to meet the 5% significance level 
retaining the null hypothesis that there is no relationship between pre service experiences as 
measured being alternatively certified and performance on the Praxis I, II, III and other teacher 
certification exams and whether an African American math teacher agrees they think about 
transferring schools. 
Logistic Regression Models 6.1, 6.2, and 6.3    
Logistic Regression Models 6.1, 6.2 and 6.3 examine the relationship between the 
predictor variables chosen to measure ‘In-Service Experiences’ and the dependent variable 
BLKMATH (Model 6.1), NOTCH (Model 6.2) and TRNF (Model 6.3). Although, the three Models 
used the same dummy predictor variables, the value of the dummy variable (0 or 1) was reliant 
upon the results of the three two-way tabulations purposed to determine the percent distribution 
of the dependent variable by the independent variable.  
Table 55 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Demographics – In-Service 
Experiences’. A value of “1” was assigned to the value of each of the predictor variables which 
represent a greater proportion of the independent variables, GD_BANDS, HQT, MNTYR1, 
PD_CONT, TCHSCOLLAB, UNPREPSTU by the dependent variable BLKMATH = Yes. A value of 
“0” was assigned to the value of each of the predictor variables which represent a lower 
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proportion of the independent variables, GD_BANDS, HQT, MNTYR1, PD_CONT, 
TCHSCOLLAB, UNPREPSTU by the dependent variable BLKMATH = Yes.    
Table 55.  
Percent Distribution 'Turnover Measure' Used in Logistic Regression Model 6.1 
Table 56 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Demographics – Profile’. A value of “1” was 
assigned to the value of each of the predictor variables which represent a greater proportion of 
the independent variables GD_BANDS, HQT, MNTYR1, PD_CONT, TCHSCOLLAB, 
UNPREPSTU by the dependent variable NOTCH = Agree. A value of “0” was assigned to the value 
of each of the predictor variables which represent a lower proportion of the independent 
variables, GD_BANDS, HQT, MNTYR1, PD_CONT, TCHSCOLLAB, UNPREPSTU by the 
dependent variable NOTCH = Agree. 
Table 56.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 6.2 
Table 57 presents the results of the percent distribution of the dependent variable TRNF 
and the independent variables chosen to measure ‘Demographics – Profile’. A value of “1” was 
GD_BANDS HQT MNTYR1 PD_CONT TCHSCOLLAB UNPREPSTU 
BLKMATH	 Less More 0/IDK >1 N Y N Y N Y No Prob Prob 
Y 0.15 0.18 0.19 0.49 0.23 9.4e-2 5.1e-2 0.28 5.7e-2 0.27 4.5e-2 0.28 
N 64 35 22 77 86 14 15 84 19 80 37 63 
Obs 37,500 6,060 37,500 
Subpop n  3,385,170 467,540 3,385,170 
GD_BANDS HQT MNTYR1 PD_CONT TCHSCOLLAB UNPREPSTU 
NOTCH	 Less More 0/IDK >1 N Y N Y N Y No Prob Prob 
A  13 11 15 22 7 16 5 19 4 19 3 20 
DA 32 44 5 72 20 57 11 66 13 64 11 66 
Obs 120 30 120 
Subpop n 11,070 3186 11,070 
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assigned to the value of each of the predictor variables which represent a greater proportion of 
the independent variables, GD_BANDS, HQT, MNTYR1, PD_CONT, TCHSCOLLAB, 
UNPREPSTU by the dependent variable TRNF = Agree. A value of “0” was assigned to the value 
of each of the predictor variables which represent a lower proportion of the independent 
variables, GD_BANDS, HQT, MNTYR1, PD_CONT, TCHSCOLLAB, UNPREPSTU by the 
dependent variable TRNF = Agree.    
Table 57.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 6.3 
From the results presented in Tables 55, 56, 57, it was found that the meaning of the 
value “1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 6.1, 6.2 and 6.3 vary. Specifically, the predictor variables that were shared 
among Logistic Regression Models 6.1, 6.2 and 6.3 are presented in Table 58, the predictor 
variables that were shared among Logistic Regression Models 6.2 & 6.3 are presented in Table 
59 and the predictor variable that was only used in Logistic Regression Model 6.3 is presented in 
Table 60. 
GD_BANDS HQT MNTYR1 PD_CONT TCHSCOLLAB UNPREPSTU 
TRNF Less More N Y N Y N Y N Y No Prob Prob 
A  20 13 11 32 10 18 6 27 8 25 3 30 
DA 25 42 5 62 18 54 10 57 9 58 10 57 
Obs 120 30 120 
Subpop n 11,070 3,190 11,070 
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Table 58.  
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 6.1, 6.2, and 6.3 
Independent Variables 
GD_BANDS HQT MNTYR1 PD_CONT TCH_COLLAB UNPREPSTU 
BLKMATH 
(Model 1.1) 
0: The level of students 
taught by teacher is 
below the mean level of 
students taught by 
African American math 
teachers.  
1: The level of students 
taught by teacher is at or 
above the mean level of 
students taught by 
African American math 
teachers. 
0: The teacher is 
not considered a 
Highly Qualified 
Teacher (HQT) 
according to their 
state’s 
requirements in at 
least one subject 
taught or they do 
not know their 
HQT status 




according to their 
state’s 
requirements in at 
least one subject 
taught 
0: The teacher 
did have a 
mentor during 
their first year 
of teaching 
1: The teacher 
did not have a 
mentor during 
their first year 
of teaching 
0: The teacher has not 
participated in any 
professional 
development activities 
specific to and 
concentrating on the 
content of the subject 
you teach in the past 
12 months. 




specific to and 
concentrating on the 
content of the subject 
they teach in the past 
12 months. 




other teachers on 
issues of instruction in 
the past 12 months. 




other teachers on 
issues of instruction in 
the past 12 months. 
0: Teacher agrees 
students’ come to 
school unprepared to 
learn is a serious or 
moderate problem at 
their school. 
1: Teacher agrees 
students’ come to 
school unprepared to 
learn is a minor 
problem or not a 













0: The level of students taught by teacher is at or above the mean level of students taught by African American math teachers. 
1: The level of students taught by teacher is below the mean level of students taught by African American math teachers. 
TRNF 
(Model 6.3) 
Table 60.  




 (Model 6.3) 
0: A student from this school has physically attacked me in the past 12 months  
1: A student from this school has not physically attacked me in the past 12 months 
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Logistic Regression Model 6.1 Findings 
Inferential Query 6.1. Is there a relationship between the ‘Turnover Subset’ of In-
Service Experiences (having a mentor in the first year of teaching, highly qualified teaching 
status, participating in professional activities related to the subject they teach, participating in 
regularly scheduled collaboration with other teachers on issues of instruction, belief that students 
come prepared to learn, grade level of the students) and being an African American math 
teacher? 
Inferential Null Hypothesis 6.1. There is no relationship between factors of in-service 
experiences as measured by having a mentor in the first year of teaching, highly qualified 
teaching status, participating in professional activities related to the subject they teach, 
participating in regularly scheduled collaboration with other teachers on issues of instruction, 





 Summary of Logistic Regression Analysis for Measures Predicting Likelihood of BLKMATH by 
Demographics - In - Service Experiences for African American Math Teachers (n = 3,385,171) 
Predictor β 
BRR47 
eβ t Significance 
 Std. Err. 
GD_BANDS 0.77*** 0.61 2.16 2.74 0.001 
HQT       1.42** 2.51 2.51 2.35 0.003 
MNTYR1      -1.02 0.10 0.36 -3.59 0.82 
PD_CONT       0.09 0.45 1.09 0.22 0.54 
TCH_COLLAB       0.21** 0.43 1.24 0.62 0.021 
UNPREPSTU      -1.19**      0.12             0.30 -3.04 0.007 
      
1   (Constant) -6.47 0.001 0.002 -8.42 0.127 
      
F (6, 81) 5.08     
Prob > F 0.0002     
*p < .05    **p < .01    ***p < .001 
	
Inferential Query 6.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 6.1, shows that the Model is a poor fit (Prob > F = 0.0002) to 
measure In-Service Experiences for African American math teachers. The final Logistic 
Regression Model used all of the predictor variables. Two of the six independent variables tested 
failed to meet the 5% significance level retaining the null hypothesis that there is no relationship 
between in-service experience as measured participating in professional activities related to the 
subject they teach and participating in regularly scheduled collaboration with other teachers on 
issues of instruction, and whether a teacher is an African American math teacher.  
Four of the six independent variables tested succeeded in meeting the 5% significance 
level. Controlling for all of the variables in Model 6.1, for every unit increase in grade level, the 
respondent’s’ likelihood of being an African American math teacher increases by 0.77 units. 
This relationship is significant at the p < .01 level (p = .007), and represents a rejection of the 
																																																						
47 Note from STATA: One or more parameters could not be estimated in 1 BRR replicates; 
standard-error estimates only include complete replications 
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null hypothesis - there is no relationship between grade level and whether a math teacher is 
African American. The 'odds ratio' for the predictor variable, GD_BANDS, is 2.16 with a 95% 
confidence interval of [1.24, 3.78]. This indicates there is a positive association being an African 
American math teacher and teaching students at or above the mean level of students taught by all 
teachers. This also shows that an African American math teacher is approximately two times 
more likely to teach students at or above the mean level of students taught by all teachers than a 
non-African American math teacher. In conclusion, ‘Grade Band’ is an identified factor 
associated with turnover for African American teachers of mathematics. 
Controlling for all of the variables in Model 6.1, for every unit increase in HQT status, 
the respondent’s’ likelihood of being an African American math teacher increases by 1.43 units. 
This relationship is significant at the p < .05 level (p = .021), and represents a rejection of the 
null hypothesis - there is no relationship between HQT status and whether a math teacher is 
African American. The 'odds ratio' for the predictor variable, HQT, is 4.14 with a 95% 
confidence interval of [1.24, 13.83].  
This indicates there is a positive association being an African American math teacher and 
the teacher being considered a Highly Qualified Teacher (HQT) according to their state’s 
requirements in at least one subject taught. This also shows that an African American math 
teacher is approximately one-third times more likely to be considered a Highly Qualified 
Teacher (HQT) according to their state’s requirements in at least one subject taught than a non-
African American math teacher. In conclusion, ‘HQT’ is an identified factor associated with 
turnover for African American teachers of mathematics. 
Controlling for all of the variables in Model 6.1, for every unit increase in whether a 
teacher has a mentor in their first year, the respondent’s’ likelihood of being an African 
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American math teacher decreases by 1.02 units. This relationship is significant at the p < .001 
level  (p = .001), and represents a rejection of the null hypothesis - there is no relationship 
between being having a first year mentor and whether a math teacher is African American. The 
'odds ratio' for the predictor variable, MNTYR1, is 0.36 with a 95% confidence interval of [0.20, 
0.63]. This indicates there is a negative association being an African American math teacher and 
having a mentor in their first year. This also shows that an African American math teacher is 
approximately one-third times more likely to have a mentor in their first year than a non-African 
American math teacher. In conclusion, ‘Mentor First Year’ is an identified factor associated with 
turnover for African American teachers of mathematics. 
Controlling for all of the variables in Model 6.1, for every unit increase in whether a 
teacher agrees students’ come to school unprepared to learn is a minor problem or not a problem 
at their school, the respondent’s’ likelihood of being an African American math teacher 
decreases by 1.19 units. This relationship is significant at the p < .01 level (p = .003), and 
represents a rejection of the null hypothesis - there is no relationship between unprepared 
students and whether a math teacher is African American. The 'odds ratio' for the predictor 
variable, UNPREPSTU, is 0.30 with a 95% confidence interval of [0.14, 0.66]. This indicates there 
is a negative association being an African American math teacher and whether a teacher agrees 
students’ come to school unprepared to learn is a minor problem or not a problem at their school. 
This also shows that an African American math teacher is approximately one-third times more 
likely to whether a teacher agrees students’ come to school unprepared to learn is a minor 
problem or not a problem at their school than a non-African American math teacher. In 
conclusion, ‘Unprepared Students’ is an identified factor associated with turnover for African 
American teachers of mathematics. 
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Logistic Regression Model 6.2 Findings 
Inferential Query 6.2. Is there a relationship between the ‘Turnover Subset’ of In-
Service Experiences (having a mentor in the first year of teaching, highly qualified teaching 
status, participating in professional activities related to the subject they teach, participating in 
regularly scheduled collaboration with other teachers on issues of instruction, belief that students 
come prepared to learn, grade level of the students) and whether an African American math 
teacher agrees teaching is not worth it? 
Inferential Null Hypothesis 6.2. There is no relationship between factors of in-service 
experiences as measured by having a mentor in the first year of teaching, highly qualified 
teaching status, participating in professional activities related to the subject they teach, 
participating in regularly scheduled collaboration with other teachers on issues of instruction, 
belief that students come prepared to learn, grade level of the students and whether an African 
American math teacher agrees teaching is not worth it.  
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Table 62.  
Summary of Logistic Regression Analysis for Measures Predicting Likelihood of NOTCH by 
Demographics - In-Service Experiences for African American Math Teachers (n = 11,070) 
Predictor β 
BRR48 
eβ t Significance 
Std. Err. 
GD_BANDS_NT 0.63 0.83 1.88 0.76 0.45 
HQT 0.23 1.40 1.26 0.16 0.87 
MNTYR1 -0.01 1.15 0.99 -0.01 0.99 
PD_CONT -0.60 1.30 0.55 -0.46 0.65 
TCH_COLLAB -0.18 1.30 0.83 -0.14 0.89 
UNPREPSTU  -0.37     1.66          0.69 -0.22 0.82 
1   (Constant) 0.36 2.41 -1.01 -0.42 0.68 
F (6, 58) 0.16 
Prob > F 0.9885 
*p < .05    **p < .01    ***p < .001
Inferential Query 6.2 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 6.2, shows that the Model is a good fit (Prob > F = 0.9885) to 
measure In-Service Experiences for African American math teachers who agree teaching is not 
worth it. The final Logistic Regression Model used all of the predictor variables. Six of the six 
independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between factors of in-service experiences as measured by 
having a mentor in the first year of teaching, highly qualified teaching status, participating in 
professional activities related to the subject they teach, participating in regularly scheduled 
collaboration with other teachers on issues of instruction, belief that students come prepared to 
learn, grade level of the students whether an African American math teacher agrees teaching is 
not worth it.  
48 Note from STATA: One or more parameters could not be estimated in 24 BRR replicates;
standard-error estimates only include complete replications 
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Logistic Regression Model 6.3 Findings 
Inferential Query 6.3. Is there a relationship between the ‘Turnover Subset’ of In-
Service Experiences (having a mentor in the first year of teaching, highly qualified teaching 
status, participating in professional activities related to the subject they teach, participating in 
regularly scheduled collaboration with other teachers on issues of instruction, belief that students 
come prepared to learn, grade level of the students) and whether an African American math 
teacher agrees they think about transferring schools? 
Inferential Null Hypothesis 6.3. There is no relationship between factors of in-service 
experiences as measured by having a mentor in the first year of teaching, highly qualified 
teaching status, participating in professional activities related to the subject they teach, 
participating in regularly scheduled collaboration with other teachers on issues of instruction, 
belief that students come prepared to learn, grade level of the students and whether an African 
American math teacher agrees think about transferring schools.  
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Table 63. 
 Summary of Logistic Regression Analysis for Measures Predicting Likelihood of TRNF by Demographics 
- In-Service Experiences for African American Math Teachers (n = 11,070)  
Predictor β 
BRR49 
eβ t Significance 
Std. Err. 
GD_BANDS  1.37 3.13 3.94 1.72 0.09 
HQT  1.41 7.76 4.10 0.75 0.46 
MNTYR1  0.37 1.24 1.45 0.43 0.67 
PD_CONT -0.57 0.72 0.57 -0.45 0.66 
TCH_COLLAB -1.02 0.34 0.36 0.28 0.28 
UNPREPSTU -0.77     0.12          0.46 -0.54 0.59 
1   (Constant) 0.49 0.20 -0.67 0.51 
F (6, 63) 0.86 
Prob > F 0.5328 
*p < .05    **p < .01    ***p < .001
Inferential Query 6.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 6.3, shows that the Model is a moderate fit (Prob > F = 0.5328) to 
measure In-Service Experiences for African American math teachers who agree they think about 
transferring schools. The final Logistic Regression Model used all of the predictor variables. Six 
of the six independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between grade level taught, in-service experience as 
measured having a mentor in the first year of teaching, highly qualified teaching status, 
participating in professional activities related to the subject they teach, participating in regularly 
scheduled collaboration with other teachers on issues of instruction, belief that students come 
prepared to learn and whether an African American math teacher agrees they think about 
transferring schools.  
49 Note from STATA: One or more parameters could not be estimated in 19 BRR replicates;
standard-error estimates only include complete replications 
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Stage Five Findings 
This dissertation analyzed eleven variables within the 'Turnover Set' ‘Organizational 
Conditions’. Three of the eleven variables measured compensation. The 'Turnover Measures' 
used are total school year earnings, base salary and additional compensation earned during the 
school year.  Four of the eleven variables measured school characteristics. The 'Turnover 
Measures' used are class size, minority student enrollment, the proportion of minority teachers 
and student eligibility to participate in the National School Lunch program. Four of the eleven 
variables measured school characteristics. The 'Turnover Measures' used are: class load, the 
number of hours required to teach per week to receive base pay, hours worked per week 
inclusive of all activities and hours paid per week. 
Findings for ‘Turnover Subset – Compensation’  
Compensation is often cited in the literature as a leading cause of turnover among 
teachers and as an incentive to remain in the profession (Kraft & Papay, 2014; Wheeler & 
Glennie, 2007). In this study, it was found that the average base salary for African American 
teachers is significantly higher than the average base salary for African American math teachers. 
The mean base salary of African American teachers being $52,811.63 compared to the average 
salary for African American math teachers of $47,720.17.  
When base salary was investigated by race and gender, it was found that African 
American female math teachers earned less on average than African American male and female 
teachers as well as African American male math teachers.  
These findings hold true when total school related earnings were investigated. The SASS 
defines the total school related earnings as the teacher's total yearly earnings from all school 
related jobs and incentive pay for the summer of 2011 and the school 2011-12 school year. The 
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gap between African American male and female teachers and African American male and 
female math teacher's activities may be accounted for the fact that African American male 
teachers earn more than 100% more than African American female teachers in additional 
compensation. And, while African American female math teachers earn more/less than other 
female African American teachers this still leaves them earning less due to their lower 
proportion in base salary see Figure 29 for an illustration of these findings. 
Figure 29. Results of selected compensation variables for African American teachers and comparable 
groups  
Findings for ‘Turnover Subset - Organizational Factors’   
Studies have found that distressingly small shares of minority teachers tend to find 
employment outside of the most troubled and racially and economically segregated schools 
(England & Meier, 1985; Frankenberg, 2006, 2009; Frankenberg & Siegel-Hawley, 2010; 
Ingersoll & May, 2011a, 2011b). In light of these statistics, it should not be surprising that 
nationally 50% of all African American math teachers work in schools where 66.6% or more of 
Base Salary  Total SY Earnings  Additional Pay  
African American Male  $53,456.07 $56,495.94 $1,939.69 
African American Female  $52,620.90 $54,320.61 $714.71 
African American Math -  Male  $49,018.11 52355.87 $1,486.30 
African American Math - Female  $46,726.70 $49,842.34 $2,249.41 
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enrolled students are approved for the National School Lunch program with the mean percentage 
being 62%.  
Also, it was found that African American math teachers’ work in schools where 
approximately 75% of the student body is Students of Color.  Fifty percent of African American 
math teachers work in schools where 85.2% of the student body is Students of Color and 25% 
work in schools where 98.86% of the student body is Students of Color. Similarly, African 
American math teachers work in schools where the mean percentage of Teachers of Color on 
staff is 43%. Fifty percent of African American math teachers work in schools where 38% of the 
staff is Teachers of Color and 25% work in schools where 38% of the staff is Teachers of Color.  
Findings for ‘Turnover Subset – Workload’ 
On average, there is a nominal difference between the hours an African American male 
math teacher is paid to deliver instruction (! = 30.89) and the hours an African American female 
math teacher is paid to deliver instruction (! = 29.63). The average hours an African American 
math teacher is paid to deliver instruction is 30.18 hours. This is less than the average number of 
hours an African American math teacher is required to work, to receive base pay during a typical 
full week at their school (! = 37.5).  
On this indicator, there is a larger difference between African American male math 
teacher and African American female math teacher. The number of hours an African American 
math teacher is required to work to receive base pay for African American male math teachers is 
36.85 and for African American female math teachers is 37.9. However, the average number of 
hours an African American math teacher spends on school-related activities during a full week at 
their school including hours spent during the school day, before after school and on weekends is 
50.3 hours. For African American male math teacher, it is 50.5 hours and for African American 
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female math teachers it is 50.15 hours. On average, an African American male and female 
teacher teaches three separate class periods or sections a day at their school. Also, the average 
class size for African American math teachers is 22.47 students. 
Stage Six Findings  
 
To identify the factors associated with turnover among African American math teachers 
within the category of ‘Organizational Factors’, a total of nine logistic regressions were run; 
three on the dichotomous version of the dependent variable ‘Black Math Teacher’	(BLKMATH), 
three on the dichotomous version of the dependent variable ‘Teaching is Not Worth it’	(NOTCH), 
and three on the dichotomous version of the dependent variable ‘Transfer Schools’ (TRNF).		
Logistic Regression Models Measuring Organizational Conditions   
Prior to running Logistic Regression Models 7.1, 7.2, 7.3, 8.1, 8.2, 8.3, 9.1, 9.2 and 9.3 
all of the predictor variables used to measure the concept ‘Organizational Conditions’ were 
placed in one logistic regression model. The purpose of this was to determine whether the fitted 
model adequately describes the concept ‘Autonomy’ when measured against the dependent 
variables	BLKMATH, NOTCH and TRNF.	The F – adjusted mean residual, shows that the concept 
‘Autonomy’ is a poor model for the dependent variable	BLKMATH, a good model for the 
dependent variable NOTCH and a good model for the dependent variable	TRNF. The Prob > F 
values for each of the dependent variables are found in Table 8. 
 Table 64. 








Logistic Regression Models 7.1, 7.2, and 7.3   
Logistic Regression Models 7.1, 7.2 and 7.3 examine the relationship between the 
predictor variables chosen to measure ‘Compensation’ and the dependent variable BLKMATH 
(Model 7.1), NOTCH (Model 7.2) and TRNF (Model 7.3). Although, the three Models used the 
same dummy predictor variables, the value of the dummy variable (0 or 1) was reliant upon the 
results of the three two-way tabulations purposed to determine the percent distribution of the 
dependent variable by the independent variable.  
Table 65 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Organizational Conditions – 
Compensation’. A value of “1” was assigned to the value of each of the predictor variables 
which represent a greater proportion of the independent variables, ADDSAL, BASESAL and 
EARNALL by the dependent variable BLKMATH = Yes. A value of “0” was assigned to the value of 
each of the predictor variables which represent a lower proportion of the independent variables, 
ADDSAL, BASESAL and EARNALL by the dependent variable BLKMATH = Yes.    
Table 65.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 7.1 
Table 66 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Autonomy – School Climate’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, ADDSAL, BASESAL and EARNALL by the dependent variable 
ADDSAL BASESAL EARNALL 
BLKMATH Below Above Below Above Below Above 
Y 0.19 0.13 0.2 0.13 0.25 7.6e-2
N 48 56 44 56 81 18 
Obs 37,500 
Subpop n 3,3185,170 
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NOTCH = Agree. A value of “0” was assigned to the value of each of the predictor variables 
which represent a lower proportion of the independent variables ADDSAL, BASESAL and 
EARNALL by the dependent variable NOTCH = Agree. 
Table 66.  





Table 67 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Organizational Conditions – Compensation’. 
A value of “1” was assigned to the value of each of the predictor variables which represent a 
greater proportion of the independent variables, ADDSAL, BASESAL and EARNALL by the 
dependent variable TRNF = Agree. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables, ADDSAL, 
BASESAL and EARNALL by the dependent variable TRNF = Agree.	 
Table 67. 





	 ADDSAL BASESAL EARNALL 
NOTCH Below Above Below Above Below Above 
A 15 8 16 8 13 10 
DA 61 15 46 31 46 30 
Obs 120 
Subpop n  11,070 
	 ADDSAL BASESAL EARNALL 
TRNF Below Above Below Above Below Above 
A 24 9 22 11 19 14 
DA 53 14 39 28 41 26 
Obs 120 
Subpop n  11,070 
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From the results presented in Tables 65, 66, 67, it was found that the meaning of the 
value “1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 7.1, 7.2 and 7.3 are the same and presented in Table 68. 
Table 68.  
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 7.1, 7.2, 
and 7.3  
Independent Variables 
ADDSAL BASESAL EARNALL 
BLKMATH 
(Model 7.1) 
0: Teacher’s additional 
compensation for 
extracurricular or 
additional activities is at 
or above the mean for all 
teachers 
1: Teacher’s additional 
compensation for 
extracurricular or 
additional activities is 
below the mean for all 
teachers. 
0: Teacher’s base teaching 
salary for the entire school 
year is at or above the mean 
for all teachers 
1: Teacher’s base teaching 
salary for the entire school 
year is at or below the mean 
for all teachers 
0: Teacher’s total yearly earnings 
from all school-related jobs and 
incentive pay for the summer of 
2011 and the 2011-12 school year 
is at or above mean for all 
teachers. 
1: Teacher’s total yearly earnings 
from all school-related jobs and 
incentive pay for the summer of 
2011 and the 2011-12 school year 





Logistic Regression Model 7.1 Findings 
Inferential Query 7.1. Is there a relationship between the ‘Turnover Subset’ of 
Organizational Conditions (base year salary, total earnings and additional compensation) and 
being an African American math teacher?  
Inferential Null Hypothesis 7.1. There is no relationship between being an African 
American math teacher and base year salary, total earnings and additional compensation. 
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Table 69.  
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of BLKMATH by 
‘Organizational Conditions – Compensation’ for African American Math Teachers (n = 3,385,170) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
ADDSAL -0.30 0.82 0.74 -0.76 0.45 
BASESAL   0.82* 0.79  2.26 2.31 0.02 
EARNALL       3.78e-6 7.38e-6 1.00 0.51 0.61 
      
1   (Constant)  0.001 0.002 -9.12 0.000 
	 	 	 	 	 	
F (3, 85) 2.54 	 	 	 	
Prob > F 0.0619 	 	 	 	
*p < .05    **p < .01    ***p < .001 
 
Inferential Query 7.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 7.1, shows that the Model is a poor fit (Prob > F = 0.0619) to 
measure Compensation for African American math teachers. The final Logistic Regression 
Model used all of the predictor variables. Two of the three independent variables tested failed to 
meet the 5% significance level retaining the null hypothesis that there is no relationship between 
compensation as measured by total earnings and additional salary and whether a teacher is an 
African American math teacher. 
One of the three independent variables tested succeeded in meeting the 5% significance 
level. Controlling for all of the variables in Model 7.1, for every unit increase in base salary, the 
respondent’s’ likelihood of being an African American math teacher increases by 0.82 units. 
This relationship is significant at the	p < .05 level (p = .023), and represents a rejection of the 
null hypothesis - there is no relationship between base salary and whether a math teacher is 
African American. This indicates there is a negative association with being an African American 
math teacher who base salary. This also shows that an African American math teacher is 
approximately 2 and one – quarter times more likely for their base salary to be below the mean 
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for all teachers than	a non-African American math teacher. In conclusion, ‘Base Salary’ is an 
identified factor associated with turnover for African American teachers of mathematics. 
Logistic Regression Model 7.2 Findings  
Inferential Query 7.2 Is there a relationship between the ‘Turnover Subset’ of 
Organizational Conditions (base year salary, total earnings and additional. compensation) and 
whether an African American math teacher agrees teaching is not worth it?  
Inferential Null Hypothesis 7.2. There is no relationship between whether an African 
American math teacher agrees teaching is not worth it and base year salary, total earnings and 
additional compensation. 
Table 70.  
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of NOTCH by 
‘Organizational Conditions – Compensation’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
ADDSAL -0.80 0.43 0.45 -0.84 0.40 
BASESAL   0.15 1.40  1.16 0.12 0.91 
EARNALL       -8.08e-6 3.76e-5 1.00 -0.21 0.83 
1   (Constant) 2.26 0.076 -0.09 0.93 
F (3, 85) 0.40 
Prob > F 0.7559 
*p < .05    **p < .01    ***p < .001
Inferential Query 7.3 Results 
The F – adjusted mean residual goodness-of-fit test for Logistic Regression Model 7.3, 
shows that the Model is a moderate fit (Prob > F = 0.7559) to measure Compensation for African 
American math teachers who agree teaching is not worth it. The final Logistic Regression Model 
used all of the predictor variables. Three of the three independent variables tested failed to meet 
the 5% significance level retaining the null hypothesis that there is no relationship between 
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compensation as measured by total earnings, base salary and additional salary and whether an 
African American math teacher agree teaching is not worth it. 
Inferential Query 7.3. Is there a relationship between the ‘Turnover Subset’ of 
Organizational Conditions (base year salary, total earnings and additional compensation) and 
whether an African American math teacher agrees they think about transferring schools?  
Inferential Null Hypothesis 7.3. There is no relationship between whether an African 
American math teacher agrees they think about transferring schools and base year salary, total 
earnings and additional compensation. 
Table 71. 
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of TRNF by 
‘Organizational Conditions – Compensation’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
ADDSAL -0.67 0.54 0.51 -0.63 0.53 
BASESAL   -0.56 0.74  0.57 -0.43 0.43 
EARNALL       -4.3e-5 4.57e-5 1.00 -0.94 0.94 
	      
1   (Constant) 2.36 37.57 10.61 0.67 0.51 
	 	 	 	 	 	
F (3, 85) 0.4 	 	 	 	
Prob > F 0.7321 	 	 	 	
*p < .05    **p < .01    ***p < .001 
	
Inferential Query 7.3 Results.	The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 7.3, shows that the Model is a moderate fit (Prob > F = 0.7321) to 
measure Compensation for African American math teachers who agree they think about 
transferring schools. The final Logistic Regression Model used all of the predictor variables. 
Three of the three independent variables tested failed to meet the 5% significance level retaining 
the null hypothesis that there is no relationship between compensation as measured by total 
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earnings, base salary and additional salary and whether an African American math teacher agrees 
they think about transferring schools.  
Logistic Regression Models 8.1, 8.2, and 8.3    
Logistic Regression Models 8.1, 8.2 and 8.3 examine the relationship between the 
predictor variables chosen to measure ‘’ and the dependent variable BLKMATH (Model 8.1), 
NOTCH (Model 8.2) and TRNF (Model 8.3). Although, the three Models used the same dummy 
predictor variables, the value of the dummy variable (0 or 1) was reliant upon the results of the 
three two-way tabulations purposed to determine the percent distribution of the dependent 
variable by the independent variable.  
Table 72 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Organizational Conditions –  School 
Characteristics’. A value of “1” was assigned to the value of each of the predictor variables 
which represent a greater proportion of the independent variables, CLASS_SZ, MIN_ENR, 
MIN_TCH, and N_SLP by the dependent variable BLKMATH = Yes. A value of “0” was assigned 
to the value of each of the predictor variables which represent a lower proportion of the 
independent variables, CLASS_SZ, MIN_ENR, MIN_TCH, and N_SLP by the dependent 
variable BLKMATH = Yes.    
Table 72. 
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 8.1 
CLASS_SZ MIN_ENR MIN_TCH N_SLP 
BLKMATH Below Above Below Above Below Above Below Above 
Y 0.13 .2 0.12 0.21 0.19 0.14 0.14 0.19 
N 68 31 71 29 87 13 66 34 
Obs 37,500 
Subpop n 3,385,170 
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Table 73 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Organizational Conditions –  School 
Characteristics’. A value of “1” was assigned to the value of each of the predictor variables 
which represent a greater proportion of the independent variables CLASS_SZ, MIN_ENR, 
MIN_TCH, and N_SLP by the dependent variable NOTCH = Agree. A value of “0” was assigned to 
the value of each of the predictor variables which represent a lower proportion of the 
independent variables CLASS_SZ, MIN_ENR, MIN_TCH, and N_SLP by the dependent 
variable NOTCH = Agree. 
Table 73. 






Table 74 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Organizational Conditions –  School 
Characteristics’. A value of “1” was assigned to the value of each of the predictor variables 
which represent a greater proportion of the independent variables, CLASS_SZ, MIN_ENR, 
MIN_TCH, and N_SLP by the dependent variable TRNF = Agree. A value of “0” was assigned to 
the value of each of the predictor variables which represent a lower proportion of the 
independent variables, CLASS_SZ, MIN_ENR, MIN_TCH, and N_SLP by the dependent 
variable TRNF = Agree. 
 
	 CLASS_SZ MIN_ENR MIN_TCH N_SLP 
NOTCH Below Above Below Above Below Above Below Above 
A 11 12 15 8 16 8 8 15 
DA 29 48 61 15 46 31 34 43 
Obs 120 
Subpop n  11,070 
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Table 74.  
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 8.3 
From the results presented in Tables 73, 74, 75, it was found that the meaning of the 
value “1”for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 8.1, 8.2 and 8.3 vary. Specifically, the predictor variables that were shared 
among Logistic Regression Models 8.1, 8.2 and 8.3 are presented in Table 76, the predictor 
variables that were shared among Logistic Regression Models 8.1 & 8.3 are presented in Table 
77 and the predictor variable that was only used in Logistic Regression Model 8.1 is presented in 
Table 78.  
Table 75.  
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 
8.1, 8.2, and 8.3  
Independent Variables 
CLASS_SZ MIN_ENR N_SLP 
BLKMATH 
(Model 8.1) 
0: The teacher’s class 
size is at below the 
mean of all teachers 
1: The teacher’s class 
size is at or above the 
mean of all teacher 
0: The average percentage of 
minority students enrolled in the 
teacher’s school is below the mean 
for all teachers  
1: The average percentage of 
minority students enrolled in the 
teacher’s school is at or above the 
mean for all teachers 
0: The average percentage of students 
eligible for the National School Lunch 
Program is below the mean for all 
teachers  
1: The average percentage of minority 
students enrolled in the teacher’s school 





CLASS_SZ MIN_ENR MIN_TCH N_SLP 
TRNF Below Above Below Above Below Above Below Above 
A 16 17 10 22 18 14 12 21 
DA 24 44 25 42 39 28 31 37 
Obs 120 




Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 





0: The average percentage of minority teachers  employed in the teacher’s school is at or above the mean 
for all teachers  
1: The average percentage of minority teachers  employed in the teacher’s school is below the mean for 
all teachers TRNF 
(Model 8.3) 
 
Table 77.  






0: A student from this school has physically attacked me in the past 12 months  
1: A student from this school has not physically attacked me in the past 12 months 
 
Logistic Regression 8.1 Findings 
Inferential Query 8.1. Is there a relationship between the ‘Turnover Subset’ of School 
Characteristics (average class size, percent minority students enrolled and teachers on staff and 
percentage of students’ eligibility to participate in National School Lunch Program) and being an 
African American math teacher?  
Inferential Null Hypothesis 8.1. There is no relationship between school characteristics 
as measured by average class size, percent minority students enrolled and teachers on staff and 
percentage of students’ eligibility to participate in National School Lunch Program and being an 







Summary of Logistic Regression Analysis for Variables Predicting Likelihood of BLKMATH by 
‘Organizational Conditions – School Characteristics’ for African American Math Teachers
(n = 3,385,170) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
CLASS_SZ   1.24*** 1.05 3.46 4.09 0.000 
MIN_ENR  0.94** 0.88 2.57 2.74 0.008 
MINTCH_BT         0.91* 1.06 2.47 2.11 0.037 
N_SLP        0.31 0.48 1.37 0.87 0.384 
1   (Constant) -7.10 0.0002 0.0008 -23.57 0.00 
F (4, 84) 14.74 
Prob > F 0.0000 
*p < .05    **p < .01    ***p < .001
Inferential Query 8.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 8.1, shows that the Model is a poor fit (Prob > F = 0.000) to measure 
School Characteristics for African American math teachers. The final Logistic Regression Model 
used four of the four predictor variables. One of the independent variables tested failed to meet 
the 5% significance level retaining the null hypothesis that there is no relationship between 
percentage of students eligible to participate in the National School Lunch Program and whether 
a math teacher is African American. 
 Controlling for all of the variables in Model 8.1, for every unit increase in class size, the 
respondent’s’ likelihood of being an African American math teacher increases by 1.24 units. 
This relationship is significant at the p < .001 level (p = .000), and represents a rejection of the 
null hypothesis - there is no relationship between class size and whether a math teacher is 
African American. This indicates there is a positive association with being an African American 
math teacher and class size. This also shows that an African American math teacher is 
approximately 3 and one – half times more likely for their average class size to be above the 
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mean of all teachers than a non-African American math teacher. In conclusion, ‘Class Size is an 
identified factor associated with turnover for African American teachers of mathematics. 
  Controlling for all of the variables in Model 8.1, for every unit increase in percentage of 
minority students enrolled in the school, the respondent’s’ likelihood of being an African 
American math teacher increases by 0.94 units. This relationship is significant at the	p < .01 
level (p = .008), and represents a rejection of the null hypothesis - there is no relationship 
between minority student enrollment and whether a math teacher is African American. This 
indicates there is a positive association with being an African American math teacher and 
minority student enrollment. This also shows that an African American math teacher is 
approximately 2 and one – half times more likely to be employed in schools with a greater 
percentage of minority students a non-African American math teacher. In conclusion, ‘Minority 
Student Enrollment’ is an identified factor associated with turnover for African American 
teachers of mathematics.	
	 	 Controlling for all of the variables in Model 8.1, for every unit increase in minority 
teachers on staff, the respondent’s’ likelihood of being an African American math teacher 
increases by 0.91 units. This relationship is significant at the	p < .05 level (p = .037), and 
represents a rejection of the null hypothesis - there is no relationship between minority teachers 
on staff and whether a math teacher is African American. This indicates there is a positive 
association with being an African American math teacher and the mean of minority teachers on 
staff being below the mean for other teachers. This also shows that an African American math 
teacher is approximately two and one – half times more likely to work in schools with less 
minority teachers on staff than a non-African American math teacher. In conclusion, ‘Minority 
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Teachers on Staff’ is an identified factor associated with turnover for African American teachers 
of mathematics. 
Logistic Regression Findings 8.2  
Inferential Query 8.2. Is there a relationship between the ‘Turnover Subset’ of School 
Characteristics (average class size, percent minority students enrolled and teachers on staff and 
percentage of students’ eligibility to participate in National School Lunch Program) and whether 
an African American math teacher agrees teaching is not worth it?  
Inferential Null Hypothesis 8.2. There is no relationship between pre service 
experiences as measured by average class size, percent minority students enrolled and teachers 
on staff and percentage of students’ eligibility to participate in National School Lunch Program 
and whether an African American math teacher agrees teaching is not worth it.  
Table 79. 
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of NOTCH by 
‘Organizational Conditions – School Characteristics’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
CLASS_SZ 2.24 1.04 2.96 2.04 0.86 
MIN_ENR 0.49 0.83 2.37 1.74 0.75 
MINTCH 0.19 1.0 1.07 4.21 0.54 
N_SLP 0.21 0.52 1.57 1.79 0.38 
1   (Constant) -6.10 0.0003 0.0005 -26.97 0.00 
F (4, 84) 0.53 
Prob > F 0.806 
*p < .05    **p < .01    ***p < .001
Inferential Query 8.2 Results 
	 The F – adjusted mean residual goodness-of-fit test for Logistic Regression Model 8.2, 
shows that the Model is a good fit (Prob > F = 0.8206) to measure School Characteristics for 
African American math teachers who agree teaching is not worth it. The final Logistic 
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Regression Model used all the four predictor variables. Four of the four independent variables 
tested failed to meet the 5% significance level retaining the null hypothesis that there is no 
relationship no relationship between pre service experiences as measured by average class size, 
percent minority students enrolled and teachers on staff and percentage of students eligibility to 
participate in National School Lunch Program and whether an African American math teacher 
agrees teaching is not worth it. 
Logistic Regression Model 8.3 Findings 
Inferential Query 8.3. Is there a relationship between the ‘Turnover Subset’ of School 
Characteristics (average class size, percent minority students enrolled and teachers on staff and 
percentage of students’ eligibility to participate in National School Lunch Program) and whether 
an African American math teacher agrees they think about transferring schools?  
Inferential Null Hypothesis 8.3. There is no relationship between pre service 
experiences as measured by average class size, percent minority students enrolled and teachers 
on staff and percentage of students’ eligibility to participate in National School Lunch Program 
and whether an African American math teacher agrees they think about transferring schools. 
Table 80.  
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of TRNF by 
‘Organizational Conditions – School Characteristics’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
CLASS_SZ -0.64 0.32 0.50 -1.07 0.29 
MIN_ENR 0.26 1.30 1.30 0.26 0.79 
MINTCH_BT -0.26 0.65 0.77 -0.30 0.76 
N_SLP 0.42 1.32 1.52 0.48 0.63 
1 (Constant) -0.63 0.34 0.53 -0.97 0.33 
F (4, 84) 0.34 
Prob > F 0.8496 
*p < .05    **p < .01    ***p < .001
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Inferential Query 8.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 8.3, shows that the Model is a good fit (Prob > F = 0.8496) to 
measure School Characteristics for African American math teachers who think about transferring 
schools. The final Logistic Regression Model used all the four predictor variables. Four of the 
four independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship no relationship between pre service experiences as 
measured by average class size, percent minority students enrolled and teachers on staff and 
percentage of students eligibility to participate in National School Lunch Program and whether 
an African American math teacher agrees they think about transferring schools. 
Logistic Regression Models 9.1, 9.2, and 9.3    
Logistic Regression Models 9.1, 9.2 and 9.3 examine the relationship between the 
predictor variables chosen to measure ‘Compensation’ and the dependent variable BLKMATH 
(Model 9.1), NOTCH (Model 9.2) and TRNF (Model 9.3). Although, the three Models used the 
same dummy predictor variables, the value of the dummy variable (0 or 1) was reliant upon the 
results of the three two-way tabulations purposed to determine the percent distribution of the 
dependent variable by the independent variable.  
Table 81 presents the results of the percent distribution of the dependent variable 
BLKMATH and the independent variables chosen to measure ‘Organizational Conditions - 
Workload’. A value of “1” was assigned to the value of each of the predictor variables which 
represent a greater proportion of the independent variables, CLASS_LOAD, BASE_PAY, 
HRSWK, HRS_TCH by the dependent variable BLKMATH = Yes. A value of “0” was assigned to 
the value of each of the predictor variables which represent a lower proportion of the 
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independent variables, CLASS_LOAD, BASE_PAY, HRSWK, HRS_TCH by the dependent 
variable BLKMATH = Yes.    
Table 81. 






Table 82 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Autonomy – School Climate’. A value of “1” 
was assigned to the value of each of the predictor variables which represent a greater proportion 
of the independent variables, CLASS_LOAD, BASE_PAY, HRSWK, HRS_TCH by the 
dependent variable NOTCH = Agree. A value of “0” was assigned to the value of each of the 
predictor variables which represent a lower proportion of the independent variables 
CLASS_LOAD, BASE_PAY, HRSWK, HRS_TCH by the dependent variable NOTCH = Agree. 
Table 82 





Table 83 presents the results of the percent distribution of the dependent variable NOTCH 
and the independent variables chosen to measure ‘Organizational Conditions – Workload’ A 
value of “1” was assigned to the value of each of the predictor variables which represent a 
	 CLASS_LOAD BASE_PAY HRSWK HRS_TCH 
BLKMATH Below Above Below Above Below Above Below Above 
Y 0.15 0.17 0.11 0.22 0.2 0.13 0.14 0.19 
N 59 41 39 61 66 33 66 34 
Obs 120 
Subpop n  11,070 
	 CLASS_LOAD BASE_PAY HRS_WK HRS_TCH 
NOTCH Below Above Below Above Below Above Below Above 
A 11 13 9 14 15 8 17 8 
DA 36 41 25 82 53 23 45 32 
Obs 120 
Subpop n  11,070 
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greater proportion of the independent variables, CLASS_LOAD, BASE_PAY, HRSWK, 
HRS_TCH by the dependent variable TRNF = Agree. A value of “0” was assigned to the value of 
each of the predictor variables which represent a lower proportion of the independent variables, 
CLASS_LOAD, BASE_PAY, HRSWK, HRS_TCH by the dependent variable TRNF = Agree. 
Table 83. 
Percent Distribution of 'Turnover Measures' Used in Logistic Regression Model 9.3 
From the results presented in Tables 81, 82, 83, it was found that the meaning of the 
value “1” for each of the dichotomous versions of the independent variables used in Logistic 
Regression Models 9.1, 9.2 and 9.3 are the same and presented in Table 84. 
Table 84.  
Summary Statistics of Dichotomous Independent Variables Used in Logistic Regression Models 
9.1, 9.2, and 9.3  
Independent Variables 




0: The average 





teacher is below 
the mean of all 
teachers  
1: The average 





teacher is at or 
above the mean 
of all teachers 
0: The average 
number of hours a 
week an African 
American math 
teacher is paid to 
deliver instruction 
is below the mean 
of all teachers 
1: The average 
number of hours a 
week an African 
American math 
teacher is paid to 
deliver instruction 
is at or above the 
mean of all 
teachers 
0: The average number 
of hours an African 
American math 
teacher is required to 
work to receive base 
pay during a typical 
full week at this 
school is below the 
mean of all teachers 
1: The average number 
of hours an African 
American math 
teacher is required to 
work to receive base 
pay during a typical 
full week at this 
school is at or above 
the mean of all 
teachers 
0: The average number of hours 
spent during the school day, 
before and after school, and on 
the weekends, an African 
American math teacher spends 
on all teaching and other school-
related activities during a typical 
full week at this school is below 
the mean for all teachers.  
1: The average number of hours 
spent during the school day, 
before and after school, and on 
the weekends, an African 
American math teacher spends 
on all teaching and other school-
related activities during a typical 
full week at this school is at or 







CLASS_LOAD BASE_PAY HRS_WK HRS_TCH 
TRNF Below Above Below Above Below Above Below Above 
A 13 20 14 19 21 12 17 8 
DA 33 34 20 47 48 20 45 32 
Obs 120 
Subpop n 11,070 
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Logistic Regression 9.1 Findings  
Inferential Query 9.1. Is there a relationship between the ‘Turnover Subset’ of 
Workload (class load, weekly hours required for full pay, weekly hours paid and total hours 
spent on work) and being an African American math teacher?  
Inferential Null Hypothesis 9.1. There is no relationship between workload as measured 
by class load, weekly hours required for full pay, weekly hours paid and total hours spent on 
work and being an African American math teacher.   
Table 85. 
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of BLKMATH by 
‘Organizational Conditions – Workload’ for African American Math Teachers (n = 3,385,170) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
BASE_PAY  0.52 0.48 1.32 0.77 0.90 
CLASS_LOAD 0.28 0.53 1.68 1.65 0.65 
HRS_TCH  0.49 0.36 1.28 1.49 0.84 
HRS_WK 0.25 0.54 1.64 0.87 0.73 
      
1   (Constant) -6.55 0.0005 0.0008 -17.64 0.0006 
	      
F (4, 84) 2.88     
Prob > F 0.0274     
*p < .05    **p < .01    ***p < .001 
 
 
Inferential Query 9.1 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 9.1, shows that the Model is a poor fit (Prob > F = 0.0274) to 
measure Workload for African American math teachers. The final Logistic Regression Model 
used four of the four-predictor variables. One of the independent variables tested failed to meet 
the 5% significance level retaining the null hypothesis that there is no relationship between 
workload as measured by class load, weekly hours required for full pay, weekly hours paid and 
total hours spent on work and being an African American math teacher.   
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Logistic Regression Model 9.2 Findings 
Inferential Query 9.2. Is there a relationship between the ‘Turnover Subset’ of 
Workload (class load, weekly hours required for full pay, weekly hours paid and total hours 
spent on work) and whether an African American math teacher agrees teaching is not worth it? 
Inferential Null Hypothesis 9.2. There is no relationship between workload as measured 
by class load, weekly hours required for full pay, weekly hours paid and total hours spent on 
work and whether an African American math teacher agrees teaching is not worth it. 
Table 86.  
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of NOTCH by 
‘Organizational Conditions – Workload’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
BASE_PAY  -0.19 0.78 0.83 -0.20 0.85 
CLASS_LOAD  0.01 0.79 1.01 0.01 0.99 
HRS_TCH  -0.52 0.47 0.59 -0.65 0.52 
HRS_WK -0.18 0.63 0.83 -0.24 0.81 
1   (Constant) -0.77 0.48 0.46 -0.74 0.46 
F (4, 84) 2.88 
Prob > F 0.0274 
*p < .05    **p < .01    ***p < .001
Inferential Query 9.2 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 9.2, shows that the Model is a poor fit (Prob > F = 0.0274) to 
measure Workload for African American math teachers who agrees teaching is not worth it. The 
final Logistic Regression Model used four of the four predictor variables. All of the independent 
variables tested failed to meet the 5% significance level retaining the null hypothesis that there is 
no relationship between workload as measured by class load, weekly hours required for full pay, 
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weekly hours paid and total hours spent on work and being an African American math teacher 
who agrees teaching is not worth it.   
Logistic Regression Model 9.3 Findings 
Inferential Query 9.3. Is there a relationship between the ‘Turnover Subset’ of 
Workload (class load, weekly hours required for full pay, weekly hours paid and total hours 
spent on work) and whether an African American math teacher agrees they think about 
transferring schools?  
Inferential Null Hypothesis 9.3. There is no relationship between workload as measured 
by class load, weekly hours required for full pay, weekly hours paid and total hours spent on 
work and whether an African American math teacher agrees they think about transferring 
schools.   
Table 87. 
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of TRNF by 
‘Organizational Conditions – Workload’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR 
eβ t Significance 
Std. Err. 
BASE_PAY  -0.62 0.45 0.54 -0.74 0.46 
CLASS_LOAD 0.33 1.05 1.39 0.43 0.67 
HRS_TCH  0.28 1.02 1.32 0.36 0.72 
HRS_WK -0.33 0.54 0.72 -0.44 0.66 
	 	 	 	 	 	
1   (Constant) -0.38 0.68 0.68 -0.33 0.74 
      
F (4, 84) 0.31 	 	 	 	
Prob > F 0.8697 	 	 	 	
*p < .05    **p < .01    ***p < .001 
 
 
Inferential Query 9.3 Results. The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 9.3, shows that the Model is a good fit (Prob > F = 0.8697) to 
measure Workload for African American math teachers who agree they think about transferring 
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schools. The final Logistic Regression Model used four of the four predictor variables. All of the 
independent variables tested failed to meet the 5% significance level retaining the null 
hypothesis that there is no relationship between workload as measured by class load, weekly 
hours required for full pay, weekly hours paid and total hours spent on work and whether an 
African American math teacher agrees they think about transferring schools.   
Stage Seven Findings 
As discussed in the previous chapter, the concept ‘Motivation to Leave’ has been 
developed to determine the factors that motivate an African American math teacher to leave their 
school or profession. Specifically, the author chose attitudinal variables from the 2011-12 
Schools and Staffing Survey, Restricted File Version, in order to measure the concept of 
‘Motivation to Leave’, which is defined as the “motivation of African American mathematics 
teachers to change schools or leave the profession”.   
The SASS revealed that African American mathematics teachers are very content with 
their decisions on becoming a teacher. When asked, “if you could go back to college and choose 
again would you become a teacher?” more than half (51.7%) chose that they certainly will 
become a teacher again with less than ten percent (6.3%) of African American mathematics 
teachers stating they certainly would not become a teacher. A complete breakdown of this survey 









become a teacher  
Probably would 
become a teacher  
Chances about even for 
and against  
Probably would not 
become a teacher   
Certainly would not 
become a teacher 
 
Figure 30. Results of survey item 'Remain in teaching' for African American math teachers (n = 11,070). 
Similarly, when asked how long they plan to remain in teaching, almost half of African 
American mathematics teachers (47.9%) said that they would remain in teaching as long as they 
are able, 10% chose options that were related to retirement (until I am eligible for retirement 
benefits from this job, 9.5% and until I am eligible for Social Security benefits, 0.5%), 18.1% 
noted they were undecided at the time the survey was administered and 20.1% said they will 
remain in teaching until a more desirable job opportunity comes along. Notably, 0% of African 
American math teachers stated they would definitely leave teaching as soon as possible.   
While, these findings provide insight into the ‘Motivation to Leave’, for an African 
American math teacher in order to predict the actors that present themselves as turnover 
determinants for African American math teachers, the survey item ‘Remaining in Teaching’ was 
used in a logistic regression.  
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Inferential Query 10. Is there a relationship between how long an African American 
math teacher states they will remain in teaching and their ‘Motivation to Leave’ as measured by 
whether they agree they would leave teaching for better pay, they are less enthusiastic about 
teaching, they are too tired to teach, they think teaching is not worth it and if they think about 
transferring?  
Inferential Null Hypothesis 10. There is no relationship between how long an African 
American math teacher states they will remain in teaching and their ‘Motivation to Leave’ as 
measured by whether an African American math teacher agrees they would leave teaching for 
better pay, they are less enthusiastic about teaching, they are too tired to teach, they think 
teaching is not worth it and if they think about transferring? 
Inferential Analysis 10.   Inferential Query 10 examined the relationship between the 
dependent variable, REMAIN and five predictor variables used to measure ‘Motivation to Leave’. 
The summary for the output produced by Stata for Logistic Regression Model 9.3 is found in 
Table 88.
 Table 88. 
Summary of Logistic Regression Analysis for Variables Predicting Likelihood of REMAIN by ‘Motivation 
to Leave’ for African American Math Teachers (n = 11,070) 
Predictor β 
BRR50 
eβ t Significance 
Std. Err. 
BTRPAY 1.76 11.46 5.83 0.90 0.37 
LESSENTH 0.13 2.45 1.14 0.06 0.95 
NOTCHING 0.93 3.27 2.54 0.73 0.47 
TIRED 2.30 18.59 10.00 1.24 0.22 
TRANSFER -0.88 0.54            0.41 -0.64 0.53 
1   (Constant) -6.47 0.20 0.002 -1.28 0.21 
F (5, 78) 0.67 
Prob > F 0.6492 
*p < .05    **p < .01    ***p < .001
50  Note from STATA: One or more parameters could not be estimated in 5 BRR replicates;
standard-error estimates only include complete replications 
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Inferential Query 10 Results.	The F – adjusted mean residual goodness-of-fit test for 
Logistic Regression Model 10, shows that the Model is a moderate fit (Prob > F = 0.6492) to 
measure Motivation to Leave for African American math teachers. The final Logistic Regression 
Model used all of the predictor variables. All of the six independent variables tested failed to 
meet the 5% significance level retaining the null hypothesis that there is no relationship between 
There is no relationship between how long an African American math teacher states they will 
remain in teaching and their ‘Motivation to Leave’ as measured by whether an African American 
math teacher agrees they would leave teaching for better pay, they are less enthusiastic about 
teaching, they are too tired to go teach, they think teaching is not worth it and if they think about 
transferring.  
Chapter 4 Conclusion 
Chapter 4 presented data from descriptive and inferential analyses addressing the 
following research question: what factors are associated with turnover for African American 
math teachers. The concluding Chapter 5 will summarize the findings of this study, draw 
conclusions, and offer recommendations for further research. 
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CHAPTER FIVE: FINDINGS, CONCLUSIONS, and RECOMMENDATIONS 
Introduction  
This dissertation is a response to the underrepresentation of Teachers of Color in the field 
(Ingersoll & May, 2011; Ingersoll & May, 2011; Jorgenson, 2000; Madkins, 2011; Villegas et 
al., 2012), the effects of a twenty-year population surge of Teachers of Color that had little 
impact on diversifying the field and the adverse impact51 this increase has had on African 
American teachers. The results of this examination yielded two major results: the identification 
of areas that uniquely impact African American math teachers and the generation of a theory that 
can be used to disrupt injustices within math education and education as a whole. 
Using Lynham’s General Model of Applied Theory Building methodology, this 
dissertation used data from the 2011-12 Schools and Staffing Survey, Restricted File Version, to 
answer the following research question: what are the factors associated with the intentions of 
African American math teachers to turnover? The question was devised to accomplish two tasks: 
identify the factors associated with turnover for African American math teachers through 
descriptive and inferential statistical analysis and use these findings to build the theory of Critical 
Racial Socio-Political Mathematics. 
The results from the descriptive analysis found that during the 2011-12 school year there 
were 11,070 self-identified African American teachers certified to teach mathematics who were 
also teaching mathematics full-time in the United States. Their experiences were categorized into 
‘Turnover Intentions’, ‘Turnover Sets’ and ‘Turnover Subsets’. Forty unique variables were 
51 Between 1987 – 2007, African American teachers experienced a loss in their share of the teaching force (Villegas,
Strom, & Lucas, 2012, p. 296).  Despite increasing by 27% African American teachers “benefitted less than 
Hispanic or Asian teacher groups from the expansion of the teaching force” (Villegas, Strom, & Lucas, 2012, p. 
296). 
		 228 
tested and labeled as ‘Turnover Measures’. All analysis in this study was guided by the phases 
outlined by Lynham’s General Model for Applied Theory Building methodology commonly 
used in applied disciplines such as management and was conducted in seven distinct stages. 
Currently, there is a dearth of research on the professional experiences and turnover 
determinants of African American math teachers. Therefore, a comprehensive literature review 
was conducted on the turnover determinants for Teachers of Color and/or teachers of 
mathematics to fill a gap in the literature regarding turnover for African American math teachers. 
The literature review was also conducted to identify which measures will be used to determine 
the factors associated with the intent for African American math teachers to turnover. From this, 
the literature revealed three categories of turnover determinants for Teachers of Color and/or 
teachers of mathematics, referred to in this study as ‘Turnover Sets’:  
• Autonomy (Fairchild et al., 2012; Ganchorre & Tomanek, 2012; Grissom, 2011; 
Ingersoll & May, 2012; Knaus, 2007; Kraft et al., 2012; Mueller, Finley, Iverson, 
& Price, 1999; Santoro, 2011; Skaalvik & Skaalvik, 2011; Watlington, Shockley, 
Guglielmino, & Felsher, 2010) 
 
• Demographics (Achinstein & Aguirre, 2008; Achinstein, Ogawa, Sexton, & 
Freitas, 2010; Connor, 2011; Frankenberg, 2006, 2009, 2009; Ingersoll & May, 
2011a; Pabon, Anderson, & Kharem, 2011; Rezai-Rashti & Martino, 2010; 
Villegas et al., 2012; Villegas & Irvine, 2010)  
 
• Organizational Conditions (Aaronson et al., 2007; Ainsworth-Darnell & 
Downey, 1998; Alonso et al., 2009; Barnes, Crowe, & Schaefer, 2007; Collie, 
Shapka, & Perry, 2012; Frankenberg, 2006, 2009; Frankenberg & Siegel-Hawley, 
2010; Ingersoll, 2002; Ingersoll & May, 2011a; Kucsera & Orfield, 2014; Logan 
et al., 2012; Obidah & Howard, 2005; Orfield, Kucsera, & Siegel-Hawley, 2012; 
Orfield, Siegel-Hawley, & Kucsera, 2014; Orfield & Lee, 2005; Varner, 2008). 
 
As with previous studies, this study revealed turnover for African American math 
teachers is most influenced by autonomy, demographics, and organizational conditions. 
However, these findings move beyond the research conducted on turnover determinants for 
Teachers of Color and/or teachers of mathematics led by Ingersoll in the following ways:  
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1. A large percentage of African American teachers do not intend to move schools 
or change professions52. Two survey items were used to measure ‘Turnover 
Intentions’ – “teaching is not worth it” and, “I think about transferring schools”. 
Seventy-one percent (71%) of African American math teachers either strongly or 
somewhat disagreed with the statement “I think about transferring schools”, and 
76% of African American math teachers either strongly or somewhat disagreed 
with the statement “teaching is not worth it”. 
2. Among African American math teachers who strongly agreed that “teaching is not 
worth it” and/or “I think about transferring schools”, none of the variables 
measured proved to be statistically significant.     
3. There is a significant gender difference in grade level teaching, age, number of 
years teaching and new teacher status among African American math teachers.  
4. African American math teachers earn significantly less than math teachers of 
other races with African American female teachers earning the least. 
5. There are no African American math teaching Algebra 3 or Trigonometry.  
6. Forty-four percent of all African American math teachers and approximately 50% 
of African American male math teachers entered the profession through an 
alternative certification program.  
7. Almost 25% of all African American math teachers are new teachers. 
8. There are nineteen states without an African American math teacher 
9. The sample size of African American math teachers present in the Teacher 
Follow-Up Survey of Current Teachers is too small to conduct a meaningful 
																																																						
52 The exact percentages for both survey items are found in Figures 10 and 11, respectively.  
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statistical analysis of turnover determinants for this population. It also precludes 
researchers from conducting descriptive analysis, which includes the inability to 
identify an accurate number of African American math teachers who moved 
schools the year following the administration of the 2011-12 Schools and Staffing 
Survey.  
10. The sample size of African American math teachers present in the Teacher
Follow-Up Survey of Former Teachers is too small to conduct a meaningful
statistical analysis of turnover determinants for this population. It also precludes
researchers from conducting descriptive analysis, which includes the inability to
identify an accurate number of African American math teachers who left the
profession the year following the administration of the 2011-12 Schools and
Staffing Survey.
General Discussion 
Twenty-seven logistic regression models were run to identify the factors associated with 
the intent for African American math teachers to turnover. The logistic regression models used 
forty independent variables and three dependent variables; being an African American math 
teacher (BLKMATH), strongly agreeing with the statement - teaching is not worth it (NOTCH) and I 
think about transferring schools (TRNF). It was found that of the forty predictor variables 
measured, eleven distinct variables were statistically significant and associated with the intent to 
turnover for African American math teachers (n = 11,070) and none of the variables were 
statistically significant and associated with the intent to turnover for African American math 
teachers who strongly agree teaching is not worth it (n = 950) or African American math teachers 
who strongly agree they think about transferring schools (n = 1, 210) to turnover. The specific 
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Figure 31. Independent variables found to be associated with turnover intentions for African American math teachers by dependent variables 
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Turnover Set – Autonomy. The findings from the logistic regression are telling. Of the 
thirteen variables tested to measure the ‘Turnover Set – Autonomy’ for the three distinct 
dependent variables, only one of the variables were statistically significant and related to school 
level factors. The significant variable is having not having influence in establishing curriculum.  
This implies that for current African American math teachers, having agency over 
establishing curriculum is a vital component of autonomy. While Ingersoll & May (2012) 
previously found classroom autonomy regarding “content and texts” were turnover determinants 
for math teachers - this study finds the combination of the significance of the three variables, 
having influence in establishing curriculum, student behavior and supportive administration - to 
be an important avenue to explore in terms of power, agency, and the ability to exercise and 
develop one’s instructional expertise.  
The significance of the variable, having influence in establishing curriculum, provides 
evidence that African American math teachers are pushing back against “accountability policies 
[that] produce unintended, negative consequences for the instructional practices of teachers, 
including an overemphasis on test preparation at the expense of deeper instruction” (Achinstein 
and Ogawa, 2011, p. 28). This is especially true since research has found that high-stakes testing 
impacts classroom practice (Au, 2007; Dillon, 2010; Stillman, 2011) and  “several civil rights 
organizations stalwartly oppose high-stakes testing, especially when test scores are the sole 
factor used in making decisions for students or when students do not have equal access to high-
quality teaching” (Tingey, 2009, page 56).  
As narrowing of the curriculum has become a normalized response to the quest to 
providing equitable educational opportunities for students from varying socioeconomic, racial, 
cultural, and linguistic backgrounds (Au, 2007; Porter et al., 2011; Wills & Haymore Sandholtz, 
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2009), when schools “teacher-proof” (Zumwalt, 2011) materials in response to strict 
accountability pressures they may be inadvertently pushing their African American math 
teachers out the door.  
While conventional knowledge would lead one to believe that for African American math 
teachers who strongly agree teaching is not worth it or they think about transferring to another 
school, classroom level behavior and the support they receive from their administration would 
prove to be an important factor associated with the intent to turnover, the data from this study 
does not support that theory. Albeit, disruptive classrooms and unsupportive administration are 
not ideal environments for any teacher, this study found that for African American math teachers 
the ability to influence the curriculum is the only variable proved statistically significant making 
it potentially the highest leverage area to curbing turnover for African American teachers of 
mathematics.  
Turnover Set – Demographics. For African American math teachers, six of the sixteen 
independent variables used to measure ‘Demographics’ were found to be statistically significant. 
Four of the variables measured ‘Profile’ and two measured the ‘In-Service Experiences’. The 
specific variables are gender, new teacher status, number of years teaching, Highly Qualified 
Teacher (HQT) status, the belief that students come prepared to learn and grade level of students. 
Five of the six significant variables matched the existing research on turnover for Teacher of 
Color and/or teachers of mathematics, with the only variable unique to this study being grade 
level of students taught.  
 The significance of the variables grade level of students taught, age and new teacher 
status are heightened when contextualized by the findings from the univariate analysis. It was 
found that an overwhelming 66% of African American male math teachers are employed in high 
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schools and 56% of African American female math teachers are employed in middle schools. 
Each of these settings present unique circumstances that may be exacerbated by the inequitable 
distribution of African American math teachers by gender, making this aspect of turnover 
intention worthy of further exploration.  
Similar to this rationale is the finding that the average age of an African American math 
teacher is 43.2, contradicting studies that find age is a determinant for younger teachers (Alliance 
for Excellent Education & New Teacher Center, 2014; Ingersoll, 2012; Robertson-Kraft & 
Duckworth, 2014; Schaefer, 2013).  
Related to this finding, is the significance of new teacher status. The descriptive analyses 
found that approximately one-quarter of all African American math teachers are new teachers. 
However, this masks a huge difference in gender.  
The average number of years an African American male math teacher has taught is 9.73 
years and the average number of years an African American female math teacher has taught is 
8.33 years. Additionally, while 16.2% of African American male math teachers are new teachers, 
an overwhelming percentage of African American female math teachers (35%) are new teachers, 
with 30% having taught for two to three years. Research shows that a third of all America’s 
schoolteachers leave the field sometime during their first three to five years of teaching 
(Ingersoll et al., 2014; Keigher, 2010; Schaefer, 2013). However, the findings from this study 
infer that policy built around recruiting and/or retaining younger or newer African American 
math teachers will have nominal effects on improving turnover rates among African American 
math teachers if gender is not part of the examination.  
Turnover Set – Organizational Conditions. For African American math teachers who 
strongly agree teaching is not worth it and for African American math teachers who strongly 
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agree they think about transferring schools, none of the predictor variables measuring 
‘Organizational Conditions’ were statistically significant. However, for African American math 
teachers, the independent variables measuring base salary, average class size, percentage of 
minority students enrolled and percentage of minority teachers on staff were statistically 
significant. These findings provide evidence that an analysis of turnover for African American 
math teachers from an organizational perspective is appropriate but only if it accounts for race as 
indicated by the significance of the variables ‘percentage of minority students enrolled’ and 
‘percentage of minority teachers on staff’.  
The significance of these variables parallel the research finding racially segregated 
schools have higher teacher attrition rates (Fairchild et al., 2012; Frankenberg & Siegel-Hawley, 
2010; Kraft et al., 2012; Marinell & Coca, 2013) higher dropout rates (Carpenter & Ramirez, 
2007; Fine & Zane, 1991; Orfield, Losen, Wald, & Swanson, 2004; Somers & Piliawsky, 2004; 
U.S. Department of Education, National Center for Education Statistics, 2014), higher expulsion 
rates (Fenning & Rose, 2007; Losen & Skiba, 2010; Shirley & Cornell, 2012; Skiba, Michael, 
Nardo, & Peterson, 2002) lower success in college (CAPSEE, 2013; Lee, 2012a; Lerner & 
Brand, 2006; Wyatt, Kobrin, Proestler, Camara, & Wiley, 2011), and lower standardized test 
scores (Klopfenstein, 2005; Rowlands & Carson, 2002; Russell, 2002; Santoro, 2011; Wang, 
Haertel, Walberg, Wang, & Gorden, 1994; Welner, Burris, Wiley, & Murphy, 2008).   
Previous research suggests there are academic and social benefits for Students of Color 
when their teacher is culturally responsive (Dee, 2004, 2005; Epstein, Mayorga, & Nelson, 2011; 
Pigott & Cowen, 2000; Yosso*, 2005) and committed to anti-racist teaching (Epstein & Gist, 
2015; Ladson-Billings, 2000; Lawrence & Tatum, 1997). However, there is limited scholarship 
addressing the academic and social benefits a Teacher of Color can have on a White student. 
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Even while research has found desegregated and diversified schools reduce prejudice, heighten 
civic engagement and encourage complex thinking and have better learning outcomes for all 
students (England & Meier, 1985; Frankenberg, Siegel-Hawley, et al., 2010; Orfield & Lee, 
2005). 
The likelihood of Teachers of Color working in schools with a diverse student population 
or predominately White student populations is complicated by the widespread racial segregation 
of Teachers of Color in schools primarily serving Students of Color.  Despite the difficulties of 
desegregating schools, normalizing the existence of segregated schools locks our society into 
repeating the sinister pattern of racial and class hierarchy, which has this study, has found to be a 
contributing factor to the intention of African American math teachers changing schools or 
leaving the profession.   
Ingersoll & May’s (2012) study found salary was not a turnover determinant for math 
teachers. In this study, base salary was found to be statistically significant for African American 
math teachers. However, a larger and related finding is the notable significance between base 
salaries for subpopulation of math teachers. This was found when the author deemed it necessary 
to find the average base salary for White, Hispanic and Asian math teachers by gender to 
contextualize the finding of base salary being associated with the intent of African American 
math teacher to turnover.  
This exploration revealed the average base salary for math teachers by race/ethnicity 
ranged from $47,720.17 to $64,001.21. On average, African American math teachers earn the 
least, Asian math teachers earn the most and Hispanic math teachers earn more than White math 
teachers. Of all math teachers, African American women earn the lowest, and the highest earning 
math teachers are Asian men. In fact, Asian men earn on average 28.6% more than African 
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American men and 32% more than African American women. Within each racial/ethnicity group 
compared, men earned more than women for all categories excluding Hispanic teachers.  
The gap in base salary between male and female math teachers are as follows: African 
American math teachers, 4.67%; White math teachers, 2.78%; Hispanic math teachers -14.34%; 
Asian math teachers, 10.51%. As previously noted, the largest gap in base salary between men 
and women exist among Hispanic teachers math teachers, where Hispanic women earn 
approximately 14% more than Hispanic men. For a complete illustration of these findings, see 
Figure 19.  
 
Figure 32. Base salary for math teachers SY 2011-12 by race/ethnicity53	
 This phenomenon warrants deeper analysis, which includes identifying the factors that 
may account for the discrepancies in wages across racial and gender lines. This includes 
investigating the interaction effects years of service, age, location, and the like, may have on the 
differences in salaries.  
																																																						
53 Created by author using data obtained from 2011-12 Schools and Staffing Survey, Restricted File Version.  
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 All in all, the identification of the factors associated with the intent to turnover for 
African American math teachers is a vital first step to understanding the phenomenon of 
declining number of African American classroom teachers in general and African American 
mathematics teachers in particular. Based on these findings, a critical next step is to ensure that 
every school has  
high quality programs, provide access to effective teaching of important mathematics and 
foster high levels of achievement for every student. High-quality programs are grounded 
in school-level conditions that enhance adult professional development and learning, 
support research informed practice, and is guided by leadership that supports the ongoing 
improvement of curriculum, instruction, and assessment. (National Council of 
Supervisors of Mathematics, 2008, p. 6).  
Interpretation of Results: Building the Theory of Critical Racial Sociopolitical 
Mathematics  
 
During the Operationalization phase of Lynham’s General Model of Applied Theory- 
Building methodology, the five distinct components of Critical Racial Sociopolitical 
Mathematics theory emerged. They are: 1) Shroud of Structural Educational Inequities 2) 
Schools as Professional Organizations 3) Storytelling as Awareness 4) Resilience 5) Resistance. 
Each of the components were quantified and tested during the Application phase and the results 
are presented in Chapter 4. The following discussion provides evidence or lack thereof of each 
component from the findings presented in the previous chapter.  
Evidence of CRS-PM Component Shroud of Structural Educational Inequality  
Shroud of Structural Educational Inequality has been defined as “the impact the 
normalization of macro-level and structural inequalities has on the construction and circulation 
of power for African American teachers of mathematics”. Mathematics has been chosen as the 
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site for this examination of structural inequality due to its position “as a discipline that is first 
and foremost a White, middle-class, male domain” (Stinson, 2004, p. 3) as well as its ability to 
construct and proliferate gross myths regarding the intellectual capabilities of African 
Americans. 
One of the key findings from this study is that 4.76% of African American teachers are 
certified in their state to teach mathematics and teaching mathematics is their main teaching 
assignment. More than double this percentage (9.13%) of African American math teachers 
reported teaching mathematics is their main teaching assignment but did not indicate they hold a 
certification in their state to teach the subjects demonstrating that far too many African American 
teachers are teaching math out of license.  
This is an area worthy of future investigation, especially when it is coupled with another 
finding from this study that African American math teachers are overwhelmingly teaching basic 
or general mathematics or Algebra 1 and rarely teach higher level mathematics. In fact, it was 
found that only 3% of African American math teachers teach calculus, 0.3% teach Statistics and 
Probability and there is not one African American math teacher teaching Algebra 3 or 
Trigonometry throughout the nation. This has implications for Students of Color especially in 
terms of the college readiness gap that is present for many American students but is more severe 
for African American students (Boyd et al., 2010; Lee, 2012a; Stinson, 2004; Walker, 2006). A 
study conducted by Lee (2012) revealed significant racial and ethnic gaps in terms of college 
readiness prior to high school. In particular, the study found that:  
both White and Asian groups, on average, were on track for four-year college completion 
in early elementary grades, whereas Asian students gained a more competitive edge over 
White students during the middle and high school years. Hispanic students stayed on 
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track for four-year college entrance up until Grade 3 but gradually fell to two-year 
college completion level. African American students fell progressively behind throughout 
P–12 education; their average math achievement was only good enough for two-year 
college completion until primary schooling but deteriorated down to two-year college 
entrance level during the middle and high school years. (Lee, 2012, p. 50, emphasis 
added)  
Lee’s (2012) study reveals that disadvantaged African American students were thrown 
off the four-year college completion track as early as middle school. While troubling, this study 
points to significant disparities in educational experiences between the races. The fact is, too few 
African American students are prepared to attend or graduate from college and many do not 
possess the mathematical knowledge or skills necessary to qualify for or succeed in entry-level, 
credit-bearing postsecondary coursework without the need for remediation (Williams, 2014; 
Wrigley, 2014).  
By examining the experiences of African American math teachers who are dissatisfied 
with curricular implementation, who rarely teach upper level mathematics or are teaching math 
out of license, opens up new possibilities to ensure all students are prepared for college entrance 
and college matriculation. The opportunities begin with ensuring all students have access to 
demanding coursework throughout their Pre-K – 12 schooling especially in mathematics and 
continues with dismantling spaces where access to high-quality and rigorous instruction is 
unequally distributed.  
The findings from this study are not far from those which found, students who are 
eligible for free or reduced price lunches are 77% more likely to be taught by teachers teaching 
out of their major field of study (Ingersoll & May, 2012) and are three times less likely to 
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achieve proficiency levels in mathematics (Ganchorre & Tomanek, 2012). These students are 
often subjected to lower-level and routine mathematical tasks that do not prepare them for 
postsecondary education.  
Mathematics is frequently used as an instrument to stratify students. It has become a 
gatekeeper for academic endeavors with far too many African American and other Students of 
Color (Furner & Berman, 2003; Lee, 2012; Lynch-Davis & Rider, 2006; Martin et al., 2010; 
Stinson, 2004) stuck at the bottom of ladder attending isolated schools held captive to mediocrity 
due to a lack of access to challenging curricula or higher-level mathematics courses (Boyd, 
Lankford, Loeb, Rockoff, & Wyckoff, 2008; Kitchen, 2003; Lee, 2012; Martin, 2007).  
Without a conscientious acknowledgment of the macro-level and structural inequalities 
this study addresses, stereotypes regarding the intelligence of African American have the 
potential to flourish.  
John Derbyshire, a columnist for the National Review, wrote an essay last week implying 
that black people were intellectually inferior to white people: "Only one out of six blacks 
is smarter than the average white... One of Derbyshire's claims, however, is true: that 
there are no black winners of the Fields medal, the Nobel prize of mathematics. (Farley, 
2012) 
 When African American and other Students of Color attend schools that do not provide 
access to challenging mathematics, they are being systematically prevented from having a 
chance at acquiring an equitable educational experience. Whether an African American student 
is struggling with pre-algebra in middle school, basic math in high school or remedial math in 
college, the intersectionality of the sociopolitical nature of mathematics and race is evident. 
Whether the stereotype is “there are no Black Fields winners” or the lack of African American 
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students in calculus or Advanced Placement classes is used to justify lack of ability (Dougherty, 
Goodman, Hill, Litke, & Page, 2015; Eisenhart et al., 2015; Francis, 2015; Gutierrez & Irving, 
2012; Rich, 2014; Stinson, 2013; Vanneman, Hamilton, Anderson, & Rahman, 2009) the 
stereotype that the "absence of a black winner means that black people are incapable of genius” 
(Farley, 2012) is propagated within a racist society. 
‘The absence of…’ argument is instrumental in the normalizing practices of racism that 
allows for it to remain shrouded. Racism in all its many forms is coded. Racism is dehumanizing, 
it marginalizes, and it forces its victim to make sense of the senseless. Racism cunningly leads its 
victims to begin “accepting limitations to one’s own full humanity, including one’s spectrum of 
dreams, one’s right to self-determination, and one’s range of allowable self-expression” (Jones, 
2000, p. 1213). This component of the theory provides a lens to not only expose but also to 
disrupt macro-level and structural inequities that exists within the field, our schools and society 
as evidenced by the lack of attention the loss of African American teachers has received in recent 
years.  
Until this study there was a lack of scholarship that determined how many African 
American math teachers there are in the nation. To prove the inequities presented as a 
consequence of the low number of African American math teacher is obscured, the author found 
the racial/ethnic breakdown of all math teachers by state. It was found that the percentage of 
African American teachers of mathematics in the 50 states range from 0% to 1.39%. There are an 
overwhelming 19 states without a single African American math teacher, three states with 0.5% 
to 1% of African American math teachers and two states with 1% or more African American 
math teacher. Please see Figure 33 for greater detail and complete results are located in 




Figure 33. Percentage of African American math teachers, SY 2011-12, by state54 
Evidence of CRS-PM Component Schools as Professional Organizations  
Schools as Professional Organizations have been defined as ‘the distribution of high-
quality professional experiences and career opportunities for African American classroom math 
teachers’.	Critical Racial Sociopolitical Mathematics posits the macro condition of racial and 
class segregation of students and teachers strongly impacts schools as evidenced by the 
following points.  
This study found of African American math teachers who strongly agree teaching is not 
worth it, 48% either strongly agree or agree the school administration’s behavior toward the staff 
is supportive and encouraging and 52% of these teachers either strongly disagree or disagree the 
																																																						
54 Created by author using data obtained from 2011-12 Schools and Staffing Survey, Restricted File Version. 
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administration’s behavior toward the staff is supportive and encouraging. The uniformity in 
opinion does not hold for African American math teachers who strongly agree they think about 
transferring schools. Considerably less of these teachers either strongly agree or agree, the school 
administration’s behavior toward the staff is supportive and encouraging (36%) and a much 
larger percentage, 74%, either strongly disagree or disagree the school administration’s behavior 
toward the staff is supportive and encouraging.  
Another finding worthy of examination is the fact that 100% of the African American 
math teachers who responded to the survey item, ‘have you been physically attacked in the past 
12 months’ (n = 136) either strongly agree or agree they think about transferring schools and/or 
teaching is not worth it. 
Likewise, of African American math teachers who strongly agree teaching is not worth it 
and/or they think about transferring schools, 75% and 74% respectively, either strongly agree or 
agree, student misbehavior interferes with their teaching. Along these lines, among African 
American math teachers who strongly agree teaching is not worth it, an overwhelming 81% 
strongly agree or agree they do not have necessary materials to do their jobs.  
These findings agree with Achinstein et al., 2010 study which found that Teachers of 
Color often work in facilities that are “run-down, lack adequate amounts and quality of 
instructional materials…and decision-making is often highly centralized" (p. 210).  As such, 
Critical Racial Socio-Political Mathematics is a theory that seeks to illuminate and eradicate 
inequities and it pays close attention to the ways schools negatively impact the career trajectory 
of African American math teachers by being places with excessive occupational stress. 
The theory’s component, Schools as Professional Organizations, provides a name for the 
stress African American math teachers are most likely to face in highly segregated schools; race-
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related stress 55. By naming the stress African American math teachers’ face in these 
environment interrupts the normalization of racially segregated schooling. Race-related stress are 
most commonly a consequence of the everyday occurrences of racism African Americans face in 
a post-racial56 society, most often in the form of racial microaggressions. Racial 
microaggressions are defined by Sue et al., (2008) as “brief and commonplace daily verbal, 
behavioral and environmental indignities, whether intentional or unintentional, that communicate 
hostile, derogatory, or negative racial slights and insults to the target person or group, and are 
expressed in three forms:  microassaults, microinsults and microinvalidations” (p. 72).  
While microaggressions are “brief and commonplace” and can be interpreted as trivial in 
nature, researchers have found that the consequences of “racial battle fatigue” (Smith, Hung, & 
Franklin, 2011), it is a manifestation of racism, which has dire  consequences on the physical, 
emotional and psychological health of persons of color (Clark, Anderson, Clark, & Williams, 
1999; Essed, 1991; Jones, 2000; Lipsitz, 2011; Smith, Hung, & Franklin, 2011). Researchers, 
Sue, Lin, Torino, Capodilupo, & Rivera (2009) have found that microaggressions have the 
ability to: “(a) assail the mental health of recipients  (b) create a hostile and invalidating climate 
(c) perpetuate stereotype threat (d) create physical health problems and (e) lower work 
productivity and problem-solving abilities” (p. 183). 
Thereby, the component, Schools as Professional Organizations uses the findings that 
working in schools with unsupportive administrators, disruptive students and being attacked at 
work, are evidence of psychologically unsafe spaces that can potentially cause the traumatic 
derailing of one’s career trajectory in education. 
 
																																																						
55 The definition of “race-related stress” is found in the ‘Definition of Terms’. 
56 The definition of “post-racial society” is found in the ‘Definition of Terms’. 
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Evidence of CRS-PM Component Storytelling as Awareness 
Storytelling as Awareness has been defined as the power of storytelling to recognize and 
make explicit normative practices, operating paradigms, and social discourses that privileges 
mathematics and creates racialized experiences in math education’. This component uses the 
voices of African American teachers of mathematics to speak truth to power. This component 
seeks to understand how today’s African American teacher interprets their work and is intended 
to shed light on the consequences of a post-racial experience in education has on turnover 
decisions for 21st century African American math teachers.  
A surprising finding from this study, which was not captured by any of the logistic 
regression models, is that 90% of African American math teachers who strongly agreed teaching 
is not worth it also strongly agree or agree there is a great deal of cooperative effort among staff 
members. Similarly, approximately 80% of African American math teachers who strongly agree 
they think about transferring schools also strongly agree or agree there is a great deal of 
cooperative effort among staff members (77.5%).  
Another finding revealed outside of the inferential statistical analysis conducted is that an 
overwhelming 98% of African American math teachers who strongly agree teaching is not worth 
it also either strongly disagree or disagree they like the way their school is run with this being 
true for 77.5% of African American math teachers who think about transferring schools. 
A discovery that is deserves further investigation is the seeming contradiction that while 
an overwhelming 89% of African American math teachers who strongly agree teaching is not 
worth it also feel they have a great deal or moderate control over selecting content topics and 
skills to be taught, only 20% of these same teachers also feel they have a great deal or moderate 
control over selecting teaching techniques.  
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This is validated by African American math teachers who think about transferring 
schools – 74% of these teachers feel they have a great deal or moderate control over selecting 
content topics and skills to be taught and only 16% feel they have a great deal or moderate 
control to select teaching techniques. 	
The homogeneity of the opinions on the previously discussed survey items tells an 
important story: African American math teachers who intend to change schools or leave the 
profession are extremely pleased with the relationships they have formed with their colleagues 
yet are extremely dissatisfied with the way their schools are run. They feel they have control 
over selecting content topics and skills to be taught yet they also feel they have very little control 
over selecting teaching techniques. This component uses quantitative storytelling to identify 
areas for future research that are unique to African American math teachers.		
Evidence of CRS-PM Component Resilience  
Resilience has been defined as ‘the ability to uncover the existence and consequences of 
an essentialist view of African American math teachers; highlights and frames decisions African 
American math teachers make regarding their professional lives as acts that defy racial 
stereotypes’. While there is evidence in this study of the ways “teacher interactions and 
cooperation, participative decision making, and a climate of trust can foster teachers’ 
professional learning in schools” (Thoonen et al., 2011, p. 506), resilience is highly personalized 
and as such, the author holds evidence of this component cannot be found through a quantitative 
analysis. 
Yet, from the overall findings from this study, it is theorized that resilience is a 
mechanism used to manage stress and resist racism and sexism in schools. Without an in-depth 
analysis of the diverse yet interrelated factors teachers and Students of Color face in public 
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schools, we will continue to have a collective tolerance for isolation, formerly known as 
‘separate yet equal’ schooling. The concentration of African American teachers in the hardest 
schools is an equity issue and brings to light the notion of racialized experiences in education. 
Within this component, researchers can find ways to answer important research questions 
such as, how does an African American math teacher who believes their principal or colleague(s) 
are unaware of their White privilege or under appreciates the existence of racism and 
discrimination in the lives of African American people and other people of color, cope with the 
stress and anxiety this knowledge brings to the complex work of teaching? It is the vision of the 
author that the theory of CRS-M be used to answer complex questions of race, identity and 
mathematics with the goal of understanding of how African American math teachers cope in 
schools.  
Evidence of CRS-PM Component Resistance  
Resistance has been defined as ‘the strategic use of normalizing practices by African 
Americans to enact their identities and actively negotiate their experiences within the 
mathematics classroom and participants within the field of math education’ and renamed 
‘Resistance’. Like the component of Resilience, Resistance is highly personalized and as such, 
the author holds evidence of this component cannot be found through a quantitative analysis. 
Even so, the very creation of Critical Racial Socio-Political Mathematics opens a space 
for turnover to be viewed as the enactment of educational resistance by an African American 
mathematics educator. The findings from this study allows the researcher to theorize there is a 
road from resilience to resistance that is mitigated by the quantity and quality of difficult and/or 
racialized incidents that an African American math teacher faces. Once this teacher encounters a 
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critical experience they will then cross the threshold to resistance and the closer an African 
American math teacher gets to resistance the higher the likelihood they may leave the classroom. 
The reality is many African American teachers are working in school settings where they 
are the minority on staff even if the student body is segregated, therefore, how does a African 
American teacher who wants to be an agent of change in the lives of the children they teach 
navigate the space of enacting a culturally responsive curriculum and dealing with the barrage of 
mini assaults on a daily basis? This, CRS-PM theorizes is missing from the research as a possible 
cause for the increase rates of turnover among African American teachers, especially young 
African American teachers.  
Limitations 
The original design of the study involved using the Teacher Follow – Up Survey for 
Current Teachers and the Teacher Follow – Up Survey for Former Teachers (The Surveys) to 
identify turnover determinants for African American Teachers of Mathematics. However, after 
defining the population of African American math movers and leavers, it was found that the 
sample sizes were n = 10 and n = 10, respectively. This limitation of the small sample size 
forced the researcher to redesign the study.  
The Surveys used the probability proportion to size (PPS) sampling procedure to collect 
data. This technique is often used when populations of the sampling units vary (Cochran, 2007) . 
A PPS sampling procedure ensures that every element in the target population has an equal 
chance of being selected irrespective of the size of their cluster or stratum. This methodology for 
data collection is quantitatively sound due to the large gap between Teachers of Color and White 
teachers this technique is inappropriate for Teachers of Color who changes schools or left the 
profession. 
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 According to the 2011 – 12 Schools and Staffing Survey, Restricted File Version During 
the 2012-12 school year of the 3,385,170 public school teachers approximately 83% (n = 
2,817,500) were White. The gap between White teachers and Teachers of Color carried over into 
math teachers. During the 2011-12, there were 161,360 public school math teachers and an 
estimated 88% (n = 142,240) were White. While the PPS technique ensured that with so many 
White teachers, a Teacher of Color had an equal chance of being chosen, it rendered a sample 
size too low for accurate statistical analysis.  
The consequences of this is more than an unfortunate drawback; it is a grave oversight, 
one that provides evidence for the need for a theory such as Critical Racial Socio-Political 
Mathematics which holds that under the component Shroud of Structural Educational Inequality, 
a race neutral analysis of turnover is intolerable. The penalty of not having the available data 
means the field is still in the dark about the turnover determinants for African American math 
teachers. Moreover, there still isn’t an accurate number to the simple question “how many 
African American math teachers changed schools or left the profession during the 2011-12 
school year?”  
The Teacher Follow-Up Surveys are robust and powerful tools that can be used to answer 
a plethora of important questions that can be used to build proactive policy to combat the rising 
teacher attrition rates. A major limitation of this study is the low sample size for African 
American math teachers.  The sampling technique placed them in the shadows of White teachers 
and excluded this population from being analyzed. This was not only a major limitation for this 
study; it is an atrocity for the field and highlights the fact that when race is not considered “the 
confirmation of the dominant culture’s supremacy represents a symbolic violence against groups 




As an examination of the factors that are associated with turnover intent for African 
American math teachers, it became apparent that schools are organized to reflect and support the 
cultural capital of privileged social and cultural groups. In this context, the long legacy of 
inequity, which permeates the public school system for African American students, teachers and 
math teachers, becomes apparent through an in-depth analysis of turnover.  
The overrepresentation of African American teachers and students in concentrated school 
settings riddled with failure can no longer be taken as an unfortunate fact and the inevitable 
consequence of housing segregation (Orfield, Kucsera, Frankenberg, & Ee, 2014; Orfield, 
Siegel-Hawley, et al., 2014). It is time for researchers and policymakers in education to pose 
critical questions and work towards viable, tangible and immediate solutions. However, an 
important start is question-posing as modeled by Achinstein et al., (2010) who concluded their 
study with a candid assessment stating, “findings from this [literature] review about retaining 
teachers of color in urban, hard-to-staff schools raise[s] a social justice dilemma for practice and 
policy” (pg. 76) leaving the dilemma for interested scholars to ponder through three thoughtful 
questions.  
Critical Racial Socio-Political Mathematics (CRS-PM) is a cognitive tool for the 
advancement of educational equity57. It is envisioned to be used to expand the knowledge found 
in educational research and problem solve critical issues for vulnerable populations through the 
practical application of ideas. To model how researchers can use CRS-PM, the author will speak 
back to the Achinstein et al., (2010) research by directly answering the three questions they 
posed at the end of their literature review of recruitment and retention policies designed for 
																																																						
57 Educational equity has ben defined as “educational and learning environment in which individuals can consider 
options and make choices throughout their lives based on their abilities and talents, not on the basis of stereotypes, 
biased expectations or discrimination” (Opheim, 2004, p.14). 
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Teachers of Color.  
Question 1. “Is it problematic to promote retention policies so that Teachers of Color 
continue to work and remain in such schools longer than White teachers, when these are the very 
schools that are often characterized as low resourced with poor working conditions?  
Answer 1. Yes, it is problematic. Based on the component ‘Shroud of Structural 
Inequality’ within the theory Critical Racial Socio-Political Mathematics, the promotion of such 
a policy will only shroud the inequitable distribution of schools with subpar working conditions 
in poor and/or communities of color. Thereby, the campaign for any policy such as this will only 
replicate inequalities in society and create inequitable professional experiences for Teachers of 
Color. By encouraging ways to increase Teachers of Color in schools with dilapidated school 
buildings that are heavily segregated by race and class, shrouds the fact that any call, however 
noble it may appear to be, will only serve to increase this concentration and in essence, is 
nothing more than the promotion of “separate but equal” schooling.  
Question 2. How can policies support the retention of Teachers of Color, particularly in 
high-need schools, without reproducing patterns that can be associated with unequal access to 
learning opportunities for both students and Teachers of Color?  
Answer 2. The only policy that will support the retention of Teachers of Color, 
particularly in high-need schools and will not reproduce patterns that can be associated with 
unequal access to learning opportunities for Students and Teachers of Color alike will be based 
on improving the organizational conditions of schools.  
In a 2011 study, Santoro coined the term “teaching’s conscientious objectors” to describe 
Teachers of Color who “refuse to participate in practices that harm students and diminish the 
profession” (p. 13). Santoro (2011) used the voices of Teachers of Color to explicate turnover 
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among committed Teachers of Color. By inventing this phrase, the researcher validated the 
experiences of the research participants; it informed participants, giving them the awareness that 
they are not alone, are not engaging in acts of resistance in solitude, thereby enacting the CRS-
PM components ‘Awareness as Storytelling’ and ‘Resistance’.  
As the teachers’ become aware of their conditions and the conditions of their students, 
they engaged in an act of resistance; they left. Standing on the stories of the “teaching’s 
conscientious objectors” from Santoro (2011) work, and the countless others who were not able 
to tell their stories, any policy that supports the retention of Teachers of Color, in high-need 
schools, that does not address ways to repair organizational conditions is inherently unjust and 
should not be considered as a viable option. In sum, any policy that put new wine (increased 
technology, higher salaries, new gym) in old wine skin (broken infrastructure, an ineffective 
principal, unmotivated staff members) is socially irresponsible ask any “teaching conscientious 
objector”. 
Question 3. How can educational leaders and policymakers build on humanistic 
commitments of Teachers of Color while simultaneously supporting improved schooling 
conditions that allow Teachers of Color to develop and support youth of color? 
Answer 3. Under the component, Schools as Professional Organizations, the field must 
recognize that the education offered to Students of Color in segregated settings are not only 
subpar, they are inferior. When the field accepts this as fact, then it must move towards 
remedying this situation so that it can move beyond discussing the hiring, retention and attrition 
of Teachers of Color and focus on their professionalization. This must be done so that 
educational practitioners can flourish and all children can learn. This involves complex, and 
flexible changing solutions and the answer is not as simple as, and can never be as simple as 
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finding ways to keep Teachers of Color in high needs schools.  
Policy Recommendations  
 
During the 2011- 2012 school year, one third of one percent of all public school teachers 
African American math teachers are certified to teach mathematics and teaching mathematics is 
their main teaching assignment. This is the first study concentrating on African American math 
teachers and it is not possible using the available data to be certain whether teaching conclude 
whether the decline in loss is due to heightened attrition, however the low proportion of African 
American math teacher in the field is a national imperative.  
This dissertation suggested a host of relationships among concepts and variables. The 
following recommendations posit more specific propositions based on the findings, which can 
serve as subjects for future research and elaboration within policy contexts in mathematics 
education and education in general.  
Recommendation 1. It is highly recommended that the upcoming cycle of the Teacher 
Follow-Up Survey for Current Teachers and the Teacher Follow-Up Survey for Former 
Teachers, use a different sampling technique. The chosen sampling technique must be able to 
capture the experiences of varying groups of Teachers of Color by their main teaching 
assignment. All subpopulations of Teachers of Color are underrepresented in the teaching force; 
therefore, the change must ensure that number of teachers included in the sample for each 
subpopulation is increased to a statistically sound number (n > 25). This is an imperative so that 
interested researchers can conduct innovative studies on a variety of subpopulations. Being able 
to do so will actualize the purpose of the Schools and Staffing Survey and it Follow Up Surveys 
to so that the expressed purpose of “that provid[ing] policymakers [with] a variety of statistics on 
the condition of education in the United States” (“Schools and Staffing Survey”, 2015).  
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Recommendation 2. The first recommendation is an immediate and urgent call to action 
but it also highlights the need for states to be provided with ways to conduct similar surveys in 
their states. As of date, the problem is a lack of data and it is the recommendation of this study, 
that it be a national priority to support states in large-scale data collection projects.  
Recommendation 3. The 2009 Federal American Recovery and Reinvestment Act 
(ARRA) of 2009 set aside a significant amount of funding to improve state and local education 
systems. Race to the Top Fund, under ARRA, has provided $4.35 billion in competitive grants to 
states who could “to encourage and reward states that are creating the conditions for education 
innovation and reform; achieving significant improvement in student outcomes, including 
making substantial gains in student achievement, closing achievement gaps, improving high 
school graduation rates, and ensuring student preparation for success in college and careers” 
(The Recovery Act, 2015).  
It is the recommendation of this study that a similarly sized grant be created to include 
rewarding states who are able to promote school integration of students and staff and create a 
system of accountability that extends beyond using simple value added measures based on 
standardized tests include the promotion and protection of equity within schools. This includes 
holding school districts responsible for identifying school infrastructure repair, providing 
opportunities for comprehensive support professional development for teachers, and the 
integration of student population by race and class and retention programs proven to retain 
Teachers of Color.  
 Recommendation 4. All school funding should be tied into states being able to 
demonstrate the creation of and commitment to standards of practice that are based on a critical 
analysis of the racial, political and social climate of individual schools. Two suggestions for 
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doing this are:  
1. Address teacher shortage and limited expertise by creating a system of mandatory 
teacher rotation. Such a system was attempted and quickly rejected in New York City 
in 1955 (Ravitch, 1974, p. 254). However, in a system dedicated to children that is 
built on a deep appreciation for the science and art of teaching and learning, a 
renewed commitment to such an effort is needed so that teachers can garner the 
experience of teaching students from a variety of backgrounds. This will not only 
strengthen their craft but teachers who rotate schools will develop a common 
pedagogical approach to teaching that is practice based and disrupts deficit 
perspectives (Harry & Klingner, 2007; Valencia, 1997).  
2. An in-depth analysis should be conducted into income disparities by race and gender. 
This research found that the average base salary varies by race and gender for 
subpopulations of Teachers of Mathematics. However, this can be attributed to a 
variety of reasons; age, number of years teaching, school districts, grade level, 
nonetheless, an investigation is necessary and concrete remediation made if income 
disparities based on race and/or gender are found.  
Recommendation 5. It is highly recommended that aggressive policy be created to 
increase the proportion of Teacher of Color in the field. It is no longer acceptable for five 
racial/ethnic groups58 compete for less than twenty percent59 of the teaching population (U.S. 
Department of Education, 2013). This study found that nearly fifty percent of all African 
American male math teacher and 40% of African American female math teachers entered the 
classroom through an alternative certification program. In all 44% of all African American math 
																																																						
58 The racial/ethnic groups referred to are: African American, Hispanic, Asian, Pacific Islander and Native 
American 
59 During the 2011-12 school year 81.9% of teachers were categorized as White non-Hispanic. 
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teachers African American math teachers found this to be a viable route to the entering the 
career.  
This is in comparison to 22% of Hispanic math teachers, 19% of White math teachers and 
10% of Asian math teachers60. Thereby, it is the recommendation of this study that an in-depth 
program evaluation be conducted to examine the effectiveness of these programs and document 
best practices. This study should also investigate the current state of teacher education 
admissions policies and the lived experiences of African American preservice math teachers in 
order to understand the phenomenon. In sum, it is recommended that this quantitative study be 
used to create educational policy that is committed to expanding the proportional representation 
of African American math teachers and that the field must be monitored until it is equitably 
distributed.  
Future Research  
 
A future study would include using a mixed method research design (Tashakkori & 
Teddlie, 2003) to collect, analyze and “mix” quantitative and qualitative data research processes 
within a single study (Creswell et al., 2008). The rationale for mixing methodologies comes out 
of this study where the voices of African American math teachers who left schools or changed 
professions could not be heard. The quantitative analysis should be accompanied by qualitative 
research to understand why African American math teachers elect to leave their classrooms 
undermining recruitment efforts to continue to build the theory of CRS-PM.  
 The goal of a future study should be to either include and compare the experiences of all 
math teachers by race/ethnicity or to conduct a large-scale qualitative study that will weave 
together the voices of diverse African American math teachers to make sense of the ways race, 
																																																						
60 According to the 2011-12 Schools and Staffing Survey, Restricted File Version  
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identity, power and politics intersect influence how African American mathematics teachers 
enact their work.  
Chapter Five Conclusion 
When largely funded policy initiatives, such as the Elementary and Secondary Education 
Act are implemented with little mention of diversity, it is built on the fantasy of a post-racial 
America. Without explicitly addressing larger issues in society, such as inequitable schooling, 
learning opportunity gaps, limited teacher diversity, lack of access to higher level mathematics 
course, the dearth of high quality professional development for teachers centered on how to 
create a learning environment that encourages learning based on inquiry, hypothesis testing, 
exploration, and reflection, the problem of attrition for American teachers will not be adequately 
addressed.  
In response, this study was a robust, careful, honest and contemporary examination of the 
condition of the African American math teacher. The intention of the study was to uncover the 
factors that impair their ability to stay in the math classroom and decreases the number of math 
teachers in our nation’s classrooms. It is time that ‘educational equity’ be the objective where the 
end result is the creation of a community of learners. There is no prescribed way to do this, 
however it must be the goal. Every adult in charge of educating our youth must realize we are in 
the business of education: our outcome or product rather is to ensure that every student learns 
every single day. Please note: there is no product recall if we fail. It is our responsibility to 
expose, disrupt and destroy educational atrocities wherever they may be found. Then we must 




Queries Developed for Descriptive Analysis of ‘Turnover Set – Autonomy’ by Dependent Variables 
TURNOVER SUBSET: SCHOOL CLIMATE 





Has a student from 
this school physically 
attacked you in the 
past 12 months? 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it was physically attacked by a student in the past 12 months? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school was physically attacked by a student in the past 12 months? 
COOPERATION 
AMONG STAFF 
To what extent do you 
agree with each of the 
following statements? 
There is a great deal of 
cooperative effort 
among the staff 
members. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it strongly disagree there is a great deal of cooperative effort among the staff members? 
What percentage of African American math teachers who strongly agreed that teaching is not 
worth it somewhat agree there is a great deal of cooperative effort among the staff members? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it somewhat disagree there is a great deal of cooperative effort among the staff members? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it strongly disagree there is a great deal of cooperative effort among the staff members? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school strongly disagree there is a great deal of cooperative effort among 
the staff members? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school somewhat agree that there is a great deal of cooperative effort 
among the staff members? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school somewhat disagree there is a great deal of cooperative effort 
among the staff members? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school strongly disagree there is a great deal of cooperative effort among 
the staff members? 
MATERIALS 
AVAILABLE 
To what extent do you 
agree with the 
following statement? 
Necessary materials 
such as textbooks, 
supplies, and copy 
machines are available 
as needed by the staff. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it strongly disagreed necessary materials such as textbooks, supplies and copy machines are 
available as needed by the staff? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it somewhat agreed necessary materials such as textbooks, supplies and copy machines are 
available as needed by the staff? 
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What percentage of African American math teachers who strongly agreed teaching is not worth 
it somewhat disagreed necessary materials such as textbooks, supplies and copy machines are 
available as needed by the staff? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it strongly disagreed necessary materials such as textbooks, supplies and copy machines are 
available as needed by the staff? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school strongly agreed that necessary materials such as textbooks, 
supplies and copy machines are available as needed by the staff? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school somewhat agreed that necessary materials such as textbooks, 
supplies and copy machines are available as needed by the staff? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school somewhat disagreed that necessary materials such as textbooks, 
supplies and copy machines are available as needed by the staff? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school strongly disagreed that necessary materials such as textbooks, 




To what extent do you 
agree with the 
following statement? 
My principal enforces 
school rules for 
student conduct and 
backs me up when I 
need it. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, strongly agreed that their principal enforces school rules for student conduct and backs them 
up when they need it? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat agreed that their principal enforces school rules for student conduct and backs 
them up when they need it? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat disagreed that their principal enforces school rules for student conduct and backs 
them up when they need it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, strongly disagreed that their principal enforces school rules for student conduct and backs 
them up when they need it? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly agreed their principal enforces school rules for student 
conduct and backs them up when they need it? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat agreed their principal enforces school rules for student 
conduct and backs them up when they need it? 
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What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat disagreed their principal enforces school rules for 
student conduct and backs them up when they need it? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly disagreed their principal enforces school rules for 
student conduct and backs them up when they need it? 
SCHOOL IS 
WELL RUN 
To what extent do you 
agree with the 
following statement? I 
like the way things are 
run at this school. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, strongly agreed that they like the way the school is run? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat agreed that they like the way the school is run? 
What percentage of African American math teachers who strongly agreed that teaching is not 
worth it, somewhat disagreed that they like the way the school is run? 
What percentage of African American math teachers who strongly agreed that teaching is not 
worth it, strongly disagreed that they like the way the school is run? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly agreed that they like the way the school is run? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat agreed that they like the way the school is run? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat disagreed that they like the way the school is run? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly disagreed that they like the way the school is run? 
STUDENT 
MISBEHAVIOR 
To what extent do you 
agree with the 
following statement? 
The level of student 
misbehavior in this 
school (such as noise, 
horseplay or fighting 
in the halls, cafeteria, 
or student lounge) 
interferes with my 
teaching. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, strongly agreed the level of student misbehavior in their school interferes with their teaching? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat agreed the level of student misbehavior in their school interferes with their 
teaching? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat disagreed the level of student misbehavior in their school interferes with their 
teaching? 
What percentage of African American math teachers who strongly agreed teaching is not worth 




What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly agreed the level of student misbehavior in their school 
interferes with their teaching? 
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What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat agreed the level of student misbehavior in their school 
interferes with their teaching? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat disagreed that the level of student misbehavior in their 
school interferes with their teaching? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly disagreed that the level of student misbehavior in their 
school interferes with their teaching? 
SUPPORTIVE 
ADMIN 
To what extent do you 




behavior toward the 
staff is supportive and 
encouraging. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly that teaching is not worth it, 
strongly agreed the school administration’s behavior toward the staff is supportive and 
encouraging? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat agreed the school administration’s behavior toward the staff is supportive and 
encouraging? 
What percentage of African American math teachers who strongly agreed teaching is not worth 
it, somewhat disagreed the school administration’s behavior toward the staff is supportive and 
encouraging? 
What percentage of African American math teachers who strongly agreed teaching is not worth 




What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly agreed the school administration’s behavior toward the 
staff is supportive and encouraging? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat agreed the school administration’s behavior toward the 
staff is supportive and encouraging? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, somewhat disagreed the school administration’s behavior toward 
the staff is supportive and encouraging? 
What percentage of African American math teachers who strongly agreed they think about 
transferring to another school, strongly disagreed the school administration’s behavior toward 
the staff is supportive and encouraging? 
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TURNOVER SUBSET: TEACHER CONTROL 
Variable Name Survey Question Query by Turnover Variable 
DISCIPLINE 
STUDENTS 
How much actual control do 
you have in your classroom 
at this school over the 
following area of your 
planning and teaching? 
Disciplining students. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated they had no control over disciplining students in their classroom? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated they had minor control over disciplining students in their classroom? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated they had moderate control over disciplining students in their 
classroom? 
What percentage of African American math teachers who strongly agreed teaching is 




What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have no control over disciplining 
students in their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have minor control over disciplining 
students in their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have moderate control over disciplining 
students in their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have a great deal of control over 
disciplining students in their classroom? 
SELECT 
CONTENT 
How much actual control do 
you have in your classroom 
at this school over the 
following area of your 
planning and teaching? 
Selecting content, topics, 
and skills to be taught. 
Teaching is 
not worth it 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated they have no control in selecting content, topics, and skills to be 
taught for their classroom? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated they have minor control in selecting content, topics, and skills to be 
taught for their classroom? 
What percentage of African American math teachers who strongly agreed that teaching 
is not worth it stated they have moderate control in selecting content, topics, and skills 
to be taught for their classroom? 
What percentage of African American math teachers who strongly agreed that teaching 
is not worth it stated they a have a great deal of control in selecting content, topics, and 




What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have no control in selecting content, 
topics, and skills to be taught for their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have minor control in selecting content, 
topics, and skills to be taught for their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have moderate control in selecting 
content, topics, and skills to be taught for their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have a great deal of control in selecting 
content, topics, and skills to be taught for their classroom? 
SELECT 
TECHNIQUES 
How much actual control do 
you have in your classroom 
at this school over the 
following area of you 




not worth it 
What percentage of African American math teachers who strongly agreed that teaching 
is not worth it stated they have no control in selecting teaching techniques for their 
classroom? 
What percentage of African American math teachers who strongly agreed that teaching 
is not worth it stated they have minor control in selecting teaching techniques for their 
classroom? 
What percentage of African American math teachers who strongly agreed that teaching 
is not worth it stated they have moderate control in selecting teaching techniques for 
their classroom? 
What percentage of African American math teachers who strongly agreed that teaching 
is not worth it stated they have a great deal of control in selecting teaching techniques 
for their classroom? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have no control in selecting teaching 
techniques for their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have minor control in selecting teaching 
techniques for their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have moderate control in selecting 
teaching techniques for their classroom? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated they have a great deal of control in selecting 
teaching techniques for their classroom? 
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TEACHER INFLUENCE 
Variable Name Survey Question Query by Turnover Variable 
INFLUENCE – 
CURRICULUM 
How much actual influence 
do you think teachers have 
over school policy at this 




not worth it 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have no influence over establishing 
curriculum? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have minor influence over establishing 
curriculum? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have moderate influence over establishing 
curriculum? 
What percentage of African American math teachers who strongly agreed teaching is 




What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated teachers at this school have no influence over 
establishing curriculum? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated teachers at this school have minor influence 
over establishing curriculum? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated teachers at this school have moderate 
influence over establishing curriculum? 
What percentage of African American math teachers who strongly agreed they think 
about transferring to another school stated teachers at this school have a great deal of 
influence over establishing curriculum? 
INFLUENCE – 
PROF DEV 
How much actual influence 
do you think teachers have 
over school policy at this 
school in each of the 
following areas? 




not worth it 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have no influence over determining the 
content of in-service professional development programs? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have minor influence over determining the 
content of in-service professional development programs? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have moderate influence over determining the 
content of in-service professional development programs? 
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What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have a great deal of influence over 
determining the content of in-service professional development programs? 
Transferring 
Schools 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have no influence over determining the 
content of in-service professional development programs? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have minor influence over determining the 
content of in-service professional development programs? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have moderate influence over determining the 
content of in-service professional development programs? 
What percentage of African American math teachers who strongly agreed teaching is 
not worth it stated teachers at this school have a great deal of influence over 
determining the content of in-service professional development programs? 




Categorized Analysis for the Perceived Turnover Factor Demographics for African American Math Stayers 
CHARACTERISTICS
Variable Name Survey Question Query 
GENDER Are you male or female? 
What percentage of Black math teachers is male? 
What percentage of Black math teachers is female? 
What percentage of all teachers are Black male teachers? 
What percentage of all teachers are Black female teachers? 
NEW TEACHER 
Flag that identifies teachers who have 
taught three or fewer years of 
experience including full- and part-time 
experience in public schools. 
What percentage of Black math teachers are new teachers? 




In how many schools have you taught at 
the elementary or secondary level? 
What is the average number of schools on an elementary or secondary level that Black math 
teachers have taught in?  
What is the average number of schools on an elementary or secondary level that Black male 
math teachers have taught in? 
What is the average number of schools on an elementary or secondary level that Black female 
math teachers have taught in? 
TEACHER’S 
AGE Age of teacher 
What is the average age of Black teachers? 
What is the average age of Black male teachers? 
What is the average age of Black female teachers? 
What is the average age of Black math teachers? 
What is the average age of Black male math teachers? 




Teacher’s adjusted years of teaching 
experience. 
What are the average adjusted years of teaching experience for Black math teachers? 
What are the average adjusted years of teaching experience for Black male math teachers? 




Are you tenured at your current school? What percentage of Black math teachers is tenured at their current school? 
UNION 
MEMBER 
Are you a member of a teachers’ union 
or an employee association similar to a 
union? 
What percentage of Black math teachers is a member of a teachers’ union or an employee 
association similar to a union? 
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Did you enter teaching through an 
alternative certification program? 





What was your main activity last school 
year (2010-11)? What were the main activities of current Black math teachers’ last school year (2010-2011)? 
HQT This school year, are you a Highly Qualified Teacher (HQT) according to 
your state’s requirements? 
What percentage of Black math teachers are HQT in all subjects taught? 
What percentage of Black math teachers are HQT at least one subject taught? 
What percentage of Black math teachers are not HQT in any subjects taught? 
What percentage of Black math teachers does not know their HQT status? 
PRAXIS I – 
MATH 
Have you taken the following tests? The 
Praxis I Pre-Professional Skills Test 
(PPST): Mathematics 
What percentage of Black math teachers have taken and passed the Praxis I Pre-Professional 
Skills Test in Mathematics? 
What percentage of Black math teachers have taken and have not passed the Praxis I Pre-
Professional Skills Test in Mathematics? 
What percentage of Black math teachers have not taken the Praxis I Pre-Professional Skills 
Test in Mathematics? 
PRAXIS II – 
SUBJECT 
Have you taken the following tests? The 
Praxis II: Subject Assessment in a 
specific content area 
What percentage of Black math teachers have taken and passed the Praxis II: Subject 
Assessment in a specific content area? 
What percentage of Black math teachers have taken and have not passed the Praxis II: Subject 
Assessment in a specific content area?   
What percentage of Black math teachers has not taken the Praxis II: Subject Assessment in a 
specific content area?  
PRAXIS III - 
PERFORMANCE 
Have you taken the following tests? The 
Praxis III: Teacher Performance 
Assessment in a specific content area 
What percentage of Black math teachers have taken and passed the Praxis III: Teacher 
Performance Assessment in a specific content area? 
What percentage of Black math teachers have taken and have not passed the Praxis III: 
Teacher Performance Assessment in a specific content area?   
What percentage of Black math teachers has not taken the Praxis III: Teacher Performance 




Have you taken the following tests? 
Another test or basic skills or subject 
knowledge, other than those listed 
above, required by your state or district 
What percentage of Black math teachers have taken and passed another test or basic skills or 
subject knowledge, other than those listed above, required by their state or district? 
What percentage of Black math teachers have taken and have not passed another test or basic 
skills or subject knowledge, other than those listed above, required by their state or district? 
What percentage of Black math teachers have not taken another test or basic skills or subject 
knowledge, other than those listed above, required by their state or district? 
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CHARTER 




General field of main teaching 
assignment as reported in the 2011 – 
2012 SASS 
What percentage of Black teachers main assignment is teaching Early Childhood or General 
Elementary?   
What percentage of Black teachers main assignment is teaching Special Education? 
What percentage of Black teachers main assignment is teaching Arts & Music? 
What percentage of Black teachers main teaching assignment is English & Language Arts? 
What percentage of Black teachers main assignment is teaching ESL or Bilingual Education? 
What percentage of Black teachers main assignment is teaching Foreign Languages? 
What percentage of Black teachers main assignment is teaching Health or PE? 
What percentage of Black teachers main assignment is teaching Mathematics 
What percentage of Black teachers main assignment is teaching Natural Sciences? 
What percentage of Black teachers main assignment is teaching Social Sciences? 
What percentage of Black teachers main assignment is teaching Vocational, Career or 
Technical Education? 
What percentage of Black teachers main teaching assignment is ‘All Others’? 
What percentage of Black male teachers main assignment is teaching Early Childhood or 
General Elementary?   
What percentage of Black male teachers main assignment is teaching Special Education? 
What percentage of Black male teachers main assignment is teaching Arts & Music?  
What percentage of Black male teachers main teaching assignment is English & Language 
Arts? 
What percentage of Black male teachers main assignment is teaching ESL or Bilingual 
Education? 
What percentage of Black male teachers main assignment is teaching Foreign Languages? 
What percentage of Black male teachers main assignment is teaching Health or PE? 
What percentage of Black male teachers main assignment is teaching mathematics 
What percentage of Black male teachers main assignment is teaching Natural Sciences? 
What percentage of Black male teachers main assignment is teaching Social Sciences? 
What percentage of Black male teachers main assignment is teaching Vocational, Career or 
Technical Education? 
What percentage of Black male teachers main teaching assignment is ‘All Others’? 
What percentage of Black female teachers main assignment is teaching Early Childhood or 
General Elementary?   
What percentage of Black female teachers main assignment is teaching Special Education? 
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What percentage of Black female teachers main assignment is teaching Arts & Music?  
What percentage of Black female teachers main teaching assignment is English & Language 
Arts? 
What percentage of Black female teachers main assignment is teaching ESL or Bilingual 
Education? 
What percentage of Black female teachers main assignment is teaching Foreign Languages? 
What percentage of Black female teachers main assignment is teaching Health or PE? 
What percentage of Black female teachers main assignment is teaching Mathematics 
What percentage of Black female teachers main assignment is teaching Natural Sciences? 
What percentage of Black female teachers main assignment is teaching Social Sciences? 
What percentage of Black female teachers main assignment is teaching Vocational, Career or 
Technical Education? 
What percentage of Black female teachers main teaching assignment is ‘All Others’? 
What percentage of Black teachers who are teaching mathematics as their main teaching 
assignment are certified to teach mathematics?  
MATH 
COURSE 
What percentage of Black math teachers teach Algebra 1? 
What percentage of Black math teachers teach Algebra 2? 
What percentage of Black math teachers teach Algebra 3? 
What percentage of Black math teachers teach Basic and General Mathematics? 
What percentage of Black math teachers teach Calculus and Pre-Calculus? 
What percentage of Black math teachers teach Geometry? 
What percentage of Black math teachers teach Pre-Algebra? 
What percentage of Black math teachers teach Statistics and Probability? 
What percentage of Black math teachers teach Trigonometry? 
What percentage of Black male math teachers teach Algebra 1? 
What percentage of Black male Math Teachers teach Algebra 2? 
What percentage of Black male Math Teachers teach Algebra 3? 
What percentage of Black male Math Teachers teach Basic and General Mathematics? 
What percentage of Black male Math Teachers teach Algebra 3? 
What percentage of Black male Math Teachers teach Calculus and Pre-Calculus? 
What percentage of Black male Math Teachers teach Geometry? 
What percentage of Black male Math Teachers teach Pre-Algebra? 
What percentage of Black male Math Teachers teach Statistics and Probability? 
What percentage of Black male Math Teachers teach Trigonometry? 
What percentage of Black female Math Teachers teach Algebra 1? 
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What percentage of Black female Math Teachers teach Algebra 2? 
What percentage of Black female Math Teachers teach Algebra 3? 
What percentage of Black female Math Teachers teach Basic and General Mathematics? 
What percentage of Black female Math Teachers teach Algebra 3? 
What percentage of Black female Math Teachers teach Calculus and Pre-Calculus? 
What percentage of Black female Math Teachers teach Geometry? 
What percentage of Black female Math Teachers teach Pre-Algebra? 
What percentage of Black female Math Teachers teach Statistics and Probability? 
What percentage of Black female Math Teachers teach Trigonometry? 
TEACHING 
LEVEL Level of Students Taught by Teacher 
What percentage of Black teachers teach primary school students? 
What percentage of Black math teachers teach middle school students? 
What percentage of Black math teachers teach high school students? 
What percentage of Black math teachers teach students in combined grades? 
What percentage of Black math teachers teach primary students? 
What percentage of Black math teachers teach middle school students? 
What percentage of Black math teachers teach high school students? 
What percentage of Black math teachers teach students in combined grades? 
What percentage of Non-Black math teachers teach primary students? 
What percentage of Non-Black math teachers teach middle school students? 
What percentage of Non-Black math teachers teach high school students? 




Categorized Analysis for the Perceived Turnover Factor Organizational Factors for African American Math Stayers 
CHARACTERISTICS
Variable Name Survey Question Query 
SCHOOL 
YEAR – BASE 
SALARY 
During the current school year, what is 
your base teaching salary for the entire 
school year? 
What is the average annual base salary for the current school year for Black teachers? 
What is the average annual base salary for the current school year for Black male teachers? 
What is the average annual base salary for the current school year for Black female teachers? 
What is the average annual base salary for the current school year for Black math teachers? 
What is the average annual base salary for the current school year for Black male math 
teachers? 







Teacher’s total yearly earnings from all 
school-related jobs and incentive pay for 
the summer of 2011 and the 2011-12 
school year. 
What is the average total yearly earnings from all related jobs and incentive pay for the 
summer of 2011 and the 2011-12 school year for Black teachers? 
What are the average total yearly earnings from all related jobs and incentive pay for the 
summer of 2011 and the 2011-12 school year for Black male teachers? 
What is the average total yearly earnings from all related jobs and incentive pay for the 
summer of 2011 and the 2011-12 school year for Black female teachers? 
What is the average total yearly earnings from all related jobs and incentive pay for the 
summer of 2011 and the 2011-12 school year for Black math teachers? 
What is the average total yearly earnings from all related jobs and incentive pay for the 
summer of 2011 and the 2011-12 school year for Black male math teachers? 
What is the average total yearly earnings from all related jobs and incentive pay for the 
summer of 2011 and the 2011-12 school year for Black female math teachers? 
SCHOOL YEAR 
– ADDITIONAL
During the current school year, do you or 
will you, earn additional compensation 
from this school system for 
extracurricular or additional activities 
such as coaching, student activity 
sponsorship, or teaching evening 
classes? 
What percentage of Black teachers earned additional compensation from their school system 
for extracurricular or additional activities? 
What percentage of Black male teachers earned additional compensation from their school 
system for extracurricular or additional activities? 
What percentage of Black female teachers earned additional compensation from their school 
system for extracurricular or additional activities? 
What percentage of Black math teachers earned additional compensation from their school 
system for extracurricular or additional activities? 
What percentage of Black male math teachers earned additional compensation from their 
school system for extracurricular or additional activities? 
What percentage of Black female math teachers earned additional compensation from their 





During the current school year, do you or 
will you, earn additional compensation 
from this school system for 
extracurricular or additional activities 
such as coaching, student activity 
sponsorship, or teaching evening 
classes? How much? 
What is the average amount of additional compensation earned by Black teachers from their 
school system for performing extracurricular or additional activities? 
What is the average amount of additional compensation earned by Black male teachers from 
their school system for performing extracurricular or additional activities? 
What is the average amount of additional compensation earned by Black female teachers 
from their school system for performing extracurricular or additional activities? 
What is the average amount of additional compensation earned by Black math teachers from 
their school system for performing extracurricular or additional activities? 
What is the average amount of additional compensation earned by Black male math teachers 
from their school system for performing extracurricular or additional activities? 
What is the average amount of additional compensation earned by Black female math 
teachers from their school system for performing extracurricular or additional activities? 
What is the average amount of additional compensation earned by Black math female 





Has your master or mentor teacher ever 
instructed students in the same subject 
area as yours? 
What percentage of Black math teachers had a master or mentor teacher during their first 
year of teaching that instructed students in the same subject area as theirs?  
Prof Dev – 
Content 
Specific 
In the past 12 months, have you 
participated in any professional 
development activities specific to and 
concentrating on the content of the 
subject you teach? 
What percentage of Black math teachers participated in any professional development 
activities specific to and concentrating on the content of the subject they teach in the past 12 
months? 
Past Year – 
Teacher 
Collaboration 
In the past 12 months, did you do any of 
the following? Participate in regularly 
scheduled collaboration with other 
teachers on issues of instruction. 
What percentage of Black math teachers participated in regularly scheduled collaboration 
with other teachers on issues of instruction in the past 12 months? 
Unprepared 
Students 
To what extent are unprepared 
students a problem in your school? 
What percentage of Black math teachers think unprepared students at their school is a serious 
problem?  
What percentage of Black math teachers think unprepared students at their school is a 
moderate problem? 
What percentage of Black math teachers unprepared students at their school is a minor 
problem? 






Of schools that participate in the 
National School Lunch Program 
(NSLP), the percentage that was 
approved for free or reduced –price 
lunches. 
Of Black math teachers who work in schools that were approved to participate in the 
National School Lunch Program, on average, what percent of students were approved for free 
or reduced –price lunches?   
Percent Student 
Minority Percentage of enrolled students who are of a racial/ethic minority. 
In the schools that Black math teachers work in, what is the average percentage of enrolled 




Percentage of teachers who are of a 
racial/ethic minority. 
In the schools that Black math teachers work in, what is the average percentage of teachers 
who are of a racial/ethic minority? 
WORKLOAD 
Variable Name Survey Question Query 
Hours – Base 
Pay 
How many hours are you required to 
work to receive base pay during a 
typical full week at this school? 
What is the average number of hours a Black math teacher is required to work to receive base 
pay during a typical full week at their school? 
Hours – Full 
Week 
Including hours spent during the school day, 
before and after school, and on the 
weekends, how many hours do you spend 
on all teaching and other school-related 
activities during a typical full week at this 
school? 
What is the average number of hours a Black math teacher spends on all teaching and other 
school-related activities during a typical full week at their school?  
Hours – 
teaching 
How many hours a week are you paid to 
deliver instruction to a class of students 
in this school? 
What is the average number of hours a Black math teacher is paid to deliver instruction to a 
class of students in their school?  
Number of 
Classes Taught 
How many separate class periods or 
sections do you currently teach at this 
school? 
What is the average number of class periods or sections does a Black math teacher teach at 






Average Size of the Classes taught by the 
teacher, if the teacher had departmentalized 
classes, i.e. he or she instructed several 
classes of different students most of the day 
in one or more subjects. 



































New Hampshire 0 
New Jersey 0.25 
New Mexico 0 
New York 0.59 
North Carolina 0.7 





Rhode Island 0 
South Carolina 0.18 
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